10

15

20

25

30

SUBSTI TUTED FUSED HETEROCYCLI C C- ALYCOSI DES FlI ELD OF
THE | NVENTI ON This invention relates to substituted

wo asai1dses er ocycl i ¢ C gl ycosi des, conpositi onsSPCT/US2004/024625

contai ning them and nmethods of using them for
exanple, for the treatnment or prophylaxis of diabetes

and SynguBSTHUETHESEDHMEFERGCY CVINC-GNYB OSIDES
is a chronic disorder_affecting carbohydrate, fat and
protein netabolisn1Eﬂﬂdﬁﬁﬁﬁiﬁ_JiﬁﬂﬂﬂlﬂﬁNabetes

mel l'itus, which conprises approxi mately 10% of al

di abetes cases, was previously referred to as

i nsul mmsdmpéﬁw@ﬂtelalue@h@tsabsmtéd fused(Het&y LlicoC-glycosides,
juvenil e-onset djabetes. This disease is characterized

I@yﬁwoﬁr’f@@%@@w@lngdbgﬁbﬁnﬁﬂﬁaﬁhioﬁsQ@ﬁbﬂgoﬁh?”’f (RcexasnPisy for the
0 [ cferistic is

R S R R ey S

di abet es haV|ng its origins in pancreatic disease.

Type | di abetes nellitu

fol | owi ng cl i ni BACKGIHIUA

el evat ed pl asma gl ucose concentratlon or

hyper gl ycem a; pol yuria; polydipsia and/or

hyper Diaétes is brobmomic misordersitedtng cubphydrate, datsadiprotein -

as retjnopath nephr opat hy and neuropat hy; and

ﬁﬁ@?89h§8d159%9@ | i cations such as hyperlipi denia and

hypert ensi on mhlch can | ead to blindness, end-stage

renal disease, |inb anmputation and nyocardla

i nf ar dyiperl.didlygtes Ineltiusbwhigh mprlsassapprOXImately 10% of all

d b
RS GAPES AT CD PO T or 2 s "oyl e Ugpotes
Qhélﬁ@:%e("lmmwrl javemrlohdmaidiries NTHls disssgtsistdharagterized by
Type Il diabetes nellitus usual I%/@devel ops in

aajuﬂdglmﬂh\/%msﬂ ingsdip segretanyiunetiom By ety cslls albibelrangreas.
Pl g T B0 bel PRl 47 cR8hAA0" dbetes

Frﬁvf RNt ofigihb o bagclfgatindisaesel ITyﬂjeakIBabsteBthalllwss lazaseclated

a relative
with the following clinical signs or symptoms: persistently elevated plasma

glucose concentration or hyperglycemia; polyuria; polydipsia and/or
hyperphagia; chronic microvascular complications such as retinopathy,
nephropathy and neuropathy; and macrovascular complications such as
hyperlipidemia and hypertension which can lead to blindness, end-stage renal

disease, limb amputation and myocardial infarction.

Type |l diabetes mellitus (non-insulin-dependent diabetes mellitus or
NIDDM) is a metabolic disorder involving the dysregulation of glucose
metabolism and impaired insulin sensitivity. Typ'e Il diabetes mellitus usually
develops in adulthood and is associated with the body's inability to utilize or
make sufficient insulin. In addition to the insulin resistance observed in the
target tissues, patients suffering from type II diabetes mellitus have a relative
insulin deficiency -- that is, patients have lower than predicted insulin levels for

a given plasma glucose concentration. Type Il diabetes mellitus is
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insulin deficiency - that is, patients have |ower than
predicted insulin levels for a given plasma gl ucose

weomwsomstati on. Type Il diabetes nellitus PCT/US2004/024625

i scharacterized by the following clinical signs or
synptons: persistently el evated plasma gl ucose

BRARRIEARU KNtHRI folWRGXIMfRITsgIns P Isy Tptems ppésitentaelevated
and/'or hyperphagi a; chronic mcrovascul ar

plaspha ghicpem sopoemTation et hynasalyRoMia: A9hUsiga PR dinsia and/or

ARG AR oo eI 0 R4 R RCR IR e, R Bpaty,

PebREBIREGY afd tedt@@Rhy,cirl macreaseulal BUb\an@mﬁr&t $uoh as
and nyocardi al infarction. S{]ndroma o ter

hyperlipidereisi anddmmertopsinrowhich cag)leag e QE@&“QS%&”ET%W onal
isaegé%os Uaﬁgﬁt‘%ﬂé@%@gifﬂgﬁarﬂﬁ? pAgicEeH, L n some 2% of

( errzations. O ten disabling,
it presents synptons or risk factors for the

Car i SoRSERMAN, AStiEsmed IReiLRAGeHHsS: SWTTgMeURS). Metabolic
%yn‘ak?rﬂ@e I(M@_Qbollb:gﬁﬁic{r%ef)@% B 2P drhE Db of diagnostic

perinsu |nema in resistance, dyslipidem a
(cercgnaryImeﬂietdamzagioynser@fd@sdlsbbhngim_preshytseew@mmora’mk factors

Tortedevslpnmanterfios F glicaies Bl Add RETPVascligndisease.
Wu@iﬁ Gephied g‘id%b"[@fe'ré’h@e (EIGCI") Clﬁﬁeﬁﬁdqastlﬁwgﬁ!@ose (IFG),

OV|ne porcine insulin). use of heterol ogous
dyyeetipsulinenaaj imsut mstar@@, ds@llpkﬁhen‘u@ (®4.,dtigh Triglycerides, low

iLnsul.in_.anti whi ch have activity-limting
31'%}:{%3%“%'8%"5 (?q?? B}"ogr essive requirements for
| arger doses in order to achieve desired hypogl ycem c
effects. Typical treatnent of Type || diabetes

nel | i thherapy fprd DOMA Pﬁﬁﬁﬁ*tsdiéﬁi eRpsisienthl tosysaf eRdministration of
ki fds MERip PuRRHRY SEHARRG R yilibls SbUZERAGE, human.
ﬂﬁﬁmlféifyoy(;mé hﬁsurlrltr;?aﬂ'he msevmrftHetmlogadlsaépmuas mgtartad gives rise to
insulin or a. combi nat t

Jormatan abanl THaD LRI UnEh2YS 2orb BB s A
no%bgkrﬁg@?r&% |reﬁ“\6%r1?§¥’c9hai’dé?‘é‘obes i 8FFrdd @Rhieve desired

treate Syndrone
hypoglycemic effects.

Typical treatment of Type Il diabetes mellitus focuses on maintaining the
blood glucose level as near to normal as possible with lifestyle modification
relating to diet and exercise, and when necessary, the treatment with anti-
diabetic agents, insulin or a combination thereof. NIDDM that cannot be

controlled by dietary management is treated with oral antidiabetic agents.

Although insulin resistance is not always treated in all Syndrome X
patients, those who exhibit a prediabetic state (e.g., IGT, IFG), where fasting
glucose levels may be higher than normal but not at the diabetes diagnostic
criterion, is treated in some countries (e.g., Germany) with metformin to

prevent diabetes. The anti-diabetic agents may be combined with
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criterion, is treated in sone countries (e.g.,
Germany) with metformn to prevent diabetes. The

PHdrmiicalkriidat ageat for iy trogtns@itiifies concomitant co- mOI‘bIdltleS
wi t hphar macol ogj cal agents for the treatment of th

derb oantityperiessies herdinastensiong hypalinidepisagents .fqrelsmdemla)
for hypertension, hypolipidemc agents for |ipidema).
First-1line therapi es typically include netformn and

sul f orfsitepinashampies fypzlly incudd nmtfmerdlroanﬁ sulfmylmem'sras well
m)notherapy s a flrét line chtgl ce, i cul ar

for . .
tathiazagdinggiones. dylalieimip rpereiBRap R tekling §Bg'86ee@1'cularly
t
(TBF 8B el ERefic paiEj<lind B BRORIAE ndBF TR Riomic.
neddkasframappropdats response W trietmumirmswfmﬁﬁ;lowed by treatment

M TIRSIR 1 o inegn i sy ieen dharofidingdipnes, or insulin
aéﬁlfblﬂ/llﬁ%ﬁ‘?ﬁ héthesdpy (ift8udih ?HIrﬁ'érr‘\bréimds%fdrﬁﬁg)fiB%'lsoa

first I|net erapy gjmce be thiazol i di nedi ones
mmhmoglfwsﬁmejme@tmmﬂldmtlbor sArmtleeraﬂrsbhmmra&y thoise may be
$ g i ne tlhera |esd Pat. | Btts who not rei‘? nd
Dl Paionsd; 41054 BRIk R i0aR i BB R sl Pby B TRE™
gsét@hdqrh@hheaém@@smneﬁtaemmb@a %ﬂ%ﬁﬁdﬁ@l@p;ﬁ@ﬁﬁét@ly hsal anti-
ycen1c control cannot be maintained with
ﬁabmlgn@mpawrapmrﬁre giverucembingdioap ef the ab@w-metnﬁl@ﬂed@gents

Wﬁ%ﬁ%ﬁ@%oﬁ.{% égn@e@} @%iﬁt?ﬂ]ggv\ké Fho8|[a€1'| {’ItldlabetICS alone,

tinealin therdppiereedcaithiar dssa frotiosiestapy, @r)dnro‘bmmnatMn with oral
excessive glucose directly into urine. Specific

i HidiakelicsAgANtSG Ts have been shown to increase the
excretion of glucose in urine and | ower blood gl ucose

| evel s in rodent nodels of | DDM and NI DDM SUMVARY OF

THE | NVRbITeERht@eveigmeentt infireatiag ryperglycdmiads foarsedson

PEplithg] s Appe SEsoisy i e xSPerE LURF G SeLTs

SHARE BEEN Qﬁoﬁﬁ%’lm&éééé)ﬂﬁe e)M?éﬁ‘oﬁ Bﬁ‘?l'uﬁb%‘ﬁd ¥riné Bha lower blood

invention Is directed to a novel of treatlng
dilabesekevels isyndenhmopelsmf IREAb @ndtNJBDM.
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synptons or conplications thereof, in a subject
afflicted with such a condition, said nethod

w@oisLsis1g adm ni stering one or nore gl ucose PCT/US2004/024625

reabsorption inhibitors and adm nistering one or nore
anti di abetic agent(s) for the treatnent of diabetes or

Syndrone X, or assSgMMARYOFITHEENYENTVON i cations
t hereof. Anot her aspect of the i1nvention features

conpounds of formula (1V) wherein: one of the dashed

i nes ' k ; ' t,

or "bot e AP ag 1@ Reserim R oq afefiS «f PBEERRE

tdonisbsitiorfdHidi the trelatneent@r-prophybkiglof diebdtes,i SyraemrtX, or

where t he dashed |ine between NRL and X is present, X .

i9§SN9'@£Q§,’ SYTRpPtQsps er @@P"G}ati®sl\l-’@@ we@@lz‘ thishsvention is

[ — ; : [ - i = - .

noﬁrev@vﬁeeoﬁgoﬁ n;b(/_e[ﬁﬂgtréd (%f tﬁ?tg‘y@?ﬁ?ﬁéﬁe‘% Sglrn%rgmeg(, or dsSbRiated

Lsymmh letﬁstanc&ﬂnplmwohs;};abegﬁrﬁd subjen t@lﬁlict'édayidi satikglcondition,
enyl, a 5- or, 6- ere et er oar aving 1 or 2

R TS0 EOM RS AT/ a8 BB6 &l MYTSAINEOT reahgoesTign

hfiliors dnd adRin@rTG IR nbiee SRt i ool T, % eatment

fafshabdtes or @yndyarhg X, lna sisbetiateshs yinplodhsiothetreplicetions thereof.

(and preferably between 1 and 3 or between 1 and 2
het er oat ons) i ndependently selected fromN, O and S

P = H Afother adsedt of the (rﬁénﬁo@'fé‘élﬁb@s‘?&frﬁ?@w\ds 8f foRmula (IV)

pharmaceuti cal™ acceptable salt, thereo One aspect
of the invention features a pharmaceutical conposition

~conprising a glucose realgQorption inhibitor, at |east

one additional antidiabeti (:\a,ggn_izx and a
pharmaceutically acceptable carri é)\. The invention
al so provides Y

(V)

wherein:

one of the dashed lines between NR4 and X or between X and Y is present, or
both are absent;

two of V, M, and W are H and the third is
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a process for formulating a pharnmaceuti cal
conposition, conprising formulating together a glucose

w0 e@bsm3pt i on i nhibitor, one or nore anti di abePCT/US2004/024625

agent (s), and a pharnmaceutically acceptable carrier.
An enbodi nent of the invention is a nethod for
tREBH, N Ol 2REYE OrR, iSUbEEATRh& e Ple dished IRleasbtween NR' and
synpt ons or corrpl ications thereof in a subject, said
r?étﬁh@r@séﬁhprl sing admnistering to said subj ect a
jointly effective amobunt of a gl ucose reabsorption
inhibitor and adm nistering to said subject a
i igN| geld exij secapamint of at | east one antidiabetic
agent, said conbined adm nistration providing the
desired therapeutic effect. Another enbodi nent of the
'wintaozﬂom@mmew N! BBEPLE g the onset of
etes or X, or 2sS0C at &d synpt ons or

C\OIHJCH;a\thewS( isle«Ef in a subject, said nethod
conprising adm nistering to said subj ect ajointly
ef fective dose of a glucose reabsorption inhibitor and

0l r Sai ubject a jointly effective
am)ugmi%?E g{q%r%? ngrog 2thl -di abetic agent(s), said
conbi ned adm ni stration providing the desired

i Bhiedilye of R Ghariidec, ARg e SEleEREh a5 bRk, phonyi, a

05’-'6146 GAbh®RPed RBIRSANy| h§v1ﬁ§|19cﬁizeﬁefér@é¥bh@%e%mﬁtly

GI, IFG obesity, nephropath neur opat h
rmlecrtega&cmy N, 2, ranthbSch diaryi, Q |1)Qemnberadéu$emblcyclyl (such

ALB8Ry), RTG) ﬁ%esdoﬁ%&%@?@%we@'f\%?mvg??mtefgﬁwv' has

Cdtdeaht SandUsibtbrelorfle and ptdferdbly Betwedh 1 aintilEorisetween 1
of one or nore glucose reabsorption inhibitors in

cith? rlf@tter@ﬁtwm}fneﬂeeraﬁenﬂyﬁ@l%med droam b iQ ageRt s f or

the preparation of a medicanent for treating a
condition selected fromI|IDDM N DDM |GT, |FG

opesiH} €, 1 ey rar{l b ylkorglcadmpatyy, retinopathy,

at heroscl erosi s, polycystic ovarian syndrone or
pol ycystic ovarian syndrone, hypertension, ischem a,

st Phfanfifaiiicli ssanobbdapiaconel d sorder,
THE | NVENTI ON

One aspect of the invention features a pharmaceutical composition
comprising a glucose reabsorption inhibitor, at least one additional antidiabetic
agent, and a pharmaceutically acceptable carrier. The invention also provides
a process for formulating a pharmaceutical composition, comprising
formulating together a glucose reabsorption inhibitor, one or more antidiabetic

agent(s), and a pharmaceutically acceptable carrier.

An embodiment of the invention is a method for treating diabetes or
Syndrome X, or associated symptoms or complications thereof in a subject,
said method comprising administering to said subject a jointly effective amount

of a glucose reabsorption inhibitor and administering fo said subject a jointly
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Al'l diabetics, regardless of their genetic and
envi ronnent al backgrounds, have in conmobn an apparent

WO a0k/008318 nsul i n or i nadequate insulin functi oOPCT/US2004/024625

Because transfer of glucose fromthe blood into nuscle
and fatty tissue is insulin dependent, diabetics |ack

tetecltd biiolnt of Ht ldakEendbHagiBetcagunt, ebid combipled eads
to undesired accunul ati on of glucose in the bl ood

@dypivistyiajior previdingihe siesirag trergpgdigeietteads to
decrease in insulin secretion and contributes to
i ncreased insulin resistance, and as a result, the

bl ood AHdIRESEMBOBIEESTItIOTEh® hviehitibn ¢S @asettiod dott imalbiting the onset
di abetes is _self-exacerbated (D abetol ogia, 198

ofgirhaley or Siyndrosee l%n or ﬁamategssmtpmsgrap%wg%@g@ﬁ é@reof
T TR AR et Sl

effetlife doBk @ atghscdsar reabsd@Rion iMebitorl8nd Bdmitistering to said

"d ucose Toxicity", pp. 610-630). Theref rg, ,b)a/ .

t&l@mqt@gomups&ffgpiy%%unfﬁ éaﬁ&r@wﬁta@ﬁ@a etic agent(s), said
. : . : e

S SRRl o ¥ g the e DR et o o

US Patent NO 6,153,632 to R Rieveley discloses a

S L L
tBRorl cdriiichtiang tHoresr, lid l;eleﬂédcﬁbTﬂDWPNMBM, #GT, IFG,

t erapeutl ¢ anount of one or _rmre I nsul I N SenSItI zers
ahmsity whephropethyr newiopatiy, aetinorathy, athefesclesosisspelyeystic

eSS S ronlich SRR, one EALAR R, e
B trsortiBt, lihflatmafien 048l bataractene aspect, the
invention features the conbi nati on of a PPAR

nodul at or, preferably a PPAR d agonist, and an SG.T

i nhi bi el Ly . i nhi i t.ar

sel ect/ig‘l\g/é ng&ﬁ&%fnﬁlﬁ |'B\?‘%}grﬁq&g t&%rurgrg 8?% otrg]ﬁcr)r'% %‘lpgose
debbsegtibaliovibing ibyohtidnatiarswiie ohbravugbreudntidialsetic agents for
di scl osure. Unl ess otherwi se noted, "al ,kgl " Pn?
--tgpmgggaraggnlﬁ@dnﬁgp@mﬁntmet{%mg a condition selected from IDDM,

NIDDM, IGT, IFG, obesity, nephropathy, neuropathy, retinopathy,
atherosclerosis, polycystic ovarian syndrome or polycystic ovarian syndrome,
hypertension, ischemia, stroke, heart disease, irritable bowel disorder,

inflammation, and cataracts.



used al one or as part of a substituent group, include
straight, cyclic, and branched-chain al kyl having 1 to

W@ 2@anisms at ons, or any nunber within this ranPer/usm4/024625
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exanpl e, al kyl radicals include nethyl, ethyl,

n- propyl, isopropyl, nbutyl, isobutyl, sec-butyl,
t-butyl, 2-butenyl, 2-butynyl, n-pentyl, 3-(2-
nmet hyl ) butyl, 2- pentyl 2 et hyl butyl . neopent yl
n- hexyl , 2-hieigJAl DE SERIRY | (N 49K, e M THQY|
are oxygen ethers forned fron1the preV|oust descri bed

strai ght or branched chain al kyl groups. The al kyl and

al kOXyAIGGi@b@ti@@yePerdlésbe@fethéergeln)etieahdtértvtrbﬁdwe\rdtélh one

to five, preferably one to three oups selected from
HeackgEqUNgs, haye irggommon gQ@ppmntgqﬁ |n§tgrrb@rxlyqadegwe insulin

ﬁ&’ﬂn 5@%@4%(% Poﬁbfﬁ‘&&e Wo?ﬁ%er@é%ar agi rﬁgﬁle and fatty

ependen to one or nore
(twsbuges mgudin @e@lendeht); diabetics daick theabillty &s utikzdglbeose n,

AR iolY oW OIERI S0 ) wae SRR arguial élﬂésg%%& the'biood
(@?gﬁwc%nmﬁsj r @ﬁ%rﬁ% hyg%%emé ) sltotcﬁa Pplpséﬁr%@cretlon

or "strai ght or cyclic) erlve roma
carghoomiribuied thyincreasedinsfintrasistande panyd agreorgsult Fdve blood

(a0 mﬁafr?'ya'é@ﬁ%n oo 74, M) distas in saberdlinsbated

b@l@bét@@\%ﬁh lE3) "lapskergfyehehiias anThéuééH 48 whlt asapcoriGuence

her ei n er used al'one or as part of a substituent
gmfoumalrﬂéaﬁs e@dﬂéumtlon ang insujia r@p‘latanb@clyrmhpatlms;fmﬂh@

AAREBRDr oL aBres s Yol 28 b T Biskae s Ll b, Yo 13, No.
r@d'lexaéosréamh@t;su 616101680). theﬂéfﬂ@’@ebyl@r@btlh blypegyfdEmia, the
i i

of 1to of th drogen atons thereon with hal ogen

@iormnh@?%ﬁlﬁexaﬁqrbatm@ﬁw@ is ifernented 5o tbﬁbtheyprophylams or
N b d al koxy,
et Ao LT nte PRI St Yonyl - al kyl -arm o,

di (G -C8-al kyI )am no, fornyl, car boxyl

al koxy e oyl 8 kQexcarhony] e 8 KO OXY, it and
2P SIS IRAE QXY be RELTNRYSARRADBE Biabe LML YR pe |,

Impaired Glucose Tolerance ["IGT"] and Type Il), which incorporates a

therapeutic amount of one or more insulin sensitizers along with one or more of
an orally ingested insulin, an injected insulin, a sulfonylurea, a biguanide or an

alpha-glucosidase inhibitor for the treatment of diabetes mellitus.

According to one aspect, the invention features the combination of a
PPAR modulator, preferably a PPAR & agonist, and an SGLT inhibitor,
preferably an SGLT 2 inhibitor or a selective SGLT 2 inhibitor.



al kyl enedi oxy, benzoyl oxy, al kyl-CO O, alkyl-0OCO,
-CONH2, alkyl-O-CO0-, or alkyl-CONH. Illustrative

wa@egos/otads cal s i ncl ude, for exanpl e, phenyl nNe@ITUR3004/024625
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bi phenyl, indene (V _/ ), indane (V _

fl uorophenyl, difluorophenyl, benzyl,

benzoyl oxyphenyl , carboethoxyphenyl, acetyl phenyl ,
et hoxyphenyl, phenoxyphenyl, hydroxyphenyl,

dar besyphenyl , trifl uoronet hyl phenyl,

met hoxyet hyl phenyl , acet am dophenyl , tonI, xnyI,
di net hyl car banyl phenyl and the |ike. "Ph" or "PH

denot &sorhd ésits arB@efirRIdbeIBRTRTPIBY Heir @sageserolgHRit this
represents a stable five or sixnenbered nonocyclic or

Isliggjesure. ar omatic ring system which consists of carbon
atons and fromone to three heteroatons selected from
N, Oand S. The heteroaryl group may be attached at

any hQllﬂé@ﬁbmrwrseQ&fté@ﬂ‘amwrﬁnd/\ﬂallcﬂ)(yl‘ asuiskd Hereinhevhether
creation of a stable structure. npl es of, heteroaryl

dsedpdone er agdarinfta w@stmntmrﬁv@eaclﬁée@y@ﬂh uf¥alg| and
g)yglﬁcﬂn{%ﬁ 8!9%\@%{@ hBWnﬁS“ 1e4 # Era%f oﬂ¥§ azop rﬁﬁﬁbé}y\hlthm this
Itrﬁngoa\z ey lexampfez @l lrad]gzailamctludie ntejhylpémyL rt-prc?)zybllsdp?ropyl n-
i adj azol , razo , en ran ,
iolRPERISecttyl, Bhih A P i abayh proartyh 3.6
benzgﬁﬁﬂg f agénty| @dﬂlem IbFN7e eiaﬁlgplnyll\e |, 2-hexyl and 2-

ben otrfazo r qui o I nyl
FPneﬂgtpadnt)HetAék@qrmulogimarpsoxygehmbensyforrmdyn‘om the previously

AssE e iraight bf Bfarcedkerih Ayl Sevisnde ¥ ancygliegy orou

MR¥y B@‘(ﬁdé’ﬁ@\dé?\tlp @Uﬁ@tltﬁt&ﬂvith ‘d)‘ﬁ’étté f%cﬁféf@faﬁbly one to three

i ndependent | ected from hal ogen CN, 'nercapt o,
rgroups sakeictas| fr@malmiog@p(l? delaBry), s@)@sﬂfﬂmr@moocarboxyl and

AR s AR A5 Bty B ayiaies Pe dtfher itk to one or

ahkid PE@ Mma‘l@(pmi/eth Iéhb?lydol) al koxycar bonyl ,

al koxycar bonyl oxy, al kanoyl oxy, phenyl, carbannyl
car boxam de, di-| ower alkylcarbanoyloxy,

ggﬁggy Igei‘gel?ﬂp”gkgr%%s%‘d%erleﬁﬁ“ﬁh&ﬁi@ﬂs%‘&?%?ﬁéﬁ as partof a
adubglitentgrédp, mearsd &y Ior@hm,\lkadld'dﬂmavmgm carbonyl group linked to
:Ifgf%:ggcr:qorg %{%up hav?ntge’ﬁ fo ¥Cc|a|rt(>:on a%ms (@rgtngﬁé)& \t/) sﬁ%ibht chain or
cyclic) derived from an organic acid by removal of the hydroxyl group. For
example C4 acyl can include (CO)CH2CH>CH>CH3z and (CO)(CH2 (CH) (CH3)2 ;
similarly, Ce acyl includes both (CO)(CsH13) and (CO)(CeHs). The term “Ac” as
used herein, whether used alone or as part of a substituent group, means

acetyl.

“Aryl” is a carbocyclic aromatic radical including, but not limited to,
phenyl, 1- or 2- naphthyl and the like. The carbocyclic aromatic radical may be
substituted by independent replacement of 1 to 3 of the hydrogen atoms
thereon with halogen, OH, CN, mercapto, nitro, amino, cyano, optionally
substituted C4-Cg-alkyl, optionally substituted alkoxy, alkylthio, alkylsulfinyl,

8



optionally substituted, fully or partially saturated,
aromati ¢ or nonaromatic, cyclic group which is, for

wez@splsis a 4- to 7-menbered nonocyclic, 7- toPQIAUS2004/024625
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menbered (or 9- to 10-nenbered) bicyclic (or

heteroblrwzclyl , or 10- to 15- nenbered trlcycllc ring
sa)lsstlmﬁo |edkvl+mnaxdl(@a§e adnd)amdne, fleamycrbwl, | east

kS RatemE SRAEEHBIOIRS, AlBHonBRL hisrBR BloAHEY. o
?Garl%xéini@ét ar- mte@mw@mgm@w&yommdmgmr@tmmp, ower

gien atonms, and sul fur atons, where the nitrogen a
ARy

emediexy rasazemoxyredlkyt cQ-@ptalkkl- p)p'beC@NHja abkyl- 2ol CO O-,
The
LRI R SEHcRPE: I, YR Bl
or carbon atom Exenpl arrmnocycll terocycl iC
groups include pyrrol @ oxet a#pyrazol i nyl ;
inandwngl biphenyl wogagd! i n94 mdasegz( /1 . )okgrephenyly | ;

IR ot NS5 L RE b gh. acotheny

Cétﬁ@kﬁﬂfeﬁ?l rp)HenoiZym@mAI Wdr@btypmlehyﬁcamyphemylﬁl nyl ;
erldon | ; tetrahydropyranyl

teRuGRpatbyahapyh B VEBNIER oaqﬁt@rmqomnygmlvlamyl

SRS ARG e S, PP gRoRe phen
d| oxanyl ; thiet anyl thiiranyl; and the Iike.

Exenpl té?hmffétér@)aﬂrl't 8§ Q6¥§ |h'e?e|Err8H|¥é%eﬁ%r a stable five or six-
het erobi cyclyls) include quinuclidinyl;

troemiieyeld momq:ucktmon gy cliccarpyditiol rfing Wml which consists of
d|h§dro naz

P4k SR N b naesaiomsesestap Jiom M. O ana s

a7y HeRbeazP ?mu@wb b@léﬁébh@a%ﬂmméwwmbrcarbon atom,
di hydr obenzot hi opyr anyl sul f one; dlhydrobenzopyranyl

i whn@h iragults ingbe Ioremtian of a siable\gsuetye. . Examples Qfdﬁielgqaryl

SR AT s BRSPS ERPAARY SaPbon i priiny,

t\eariayebodaatisyl, prymiinyinitepdraeh flinangly iraidatzoly dsovazblyl,

oAl RSBEVICRYToN, tHEFEAb B A0RZD b TiaH o DB aligAZo

P ARG Y1, DeRSbiniefy? beénkidRazolyl, benzoxazolyl, benzopyrazolyl,
indolyl, benzothiazolyl, benzothiadiazolyl, benzotriazolyl or quinolinyl. P/refered
heteroaryl groups include pyridinyl, thiophenyl, furanyl, and quinolinyl. When
the heteroary! group is substituted, the heteroaryl group may have one to three
substituents which are independently selected from halogen, OH, CN,
mercapto, nitro, amino, cyano, optionally substituted C4-Cg-alkyl, optionally
substituted alkoxy, alkylthio, alkylsulfinyl, alkylsulfonyl, alkyl-amino, di(C4-Cg-
alkyl)amino, formyl, carboxyl, alkoxycarbonyl, alkoxyéarbonyloxy, alkanoyloxy,
phenyl, carbamoyl, carboxamide, di-lower alkylcarbamoyloxy,
phenoxycarbonyloxy group, lower alkylenedioxy, benzoyloxy, alkyl-CO-O-,
alkyl-O-CO-, -CONH,, alkyl-O-CO-O-, or alkyl-CO-NH-.
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al kyl, optionally substituted al koxy, alkylthio,
al kyl sul finyl, alkylsul fonyl, alkylam no, di(GC

wo ggsalisys ) am no, fornyl, carboxyl, al koxycar bpemUs2004/024625

al koxycar bonyl oxy, al kanoyl oxy, phenyl, carbanoyl,
car boxam de, di-Iower al kyl car banoyl oxy,

phenoxpHeaichprYhetro cﬂélp"hét@ﬁ&iychc " and "heteroc clyl" refer to an
al kyl enedi oxE/ benzo%r | oxy, al kyl'- CO 0- Kyl y yCO
u

optinpRlly alitstitutedtolly-or p@rt@uyks)atumaromaécmrnmnaromatlc

slef o RS o Bl A o e B adioehe, 7 to 11-

PiémBersd (Srig-aphenaembendd) sicypdie st héterﬂéil@idydil?ﬂl ),8r 10- to 15-
phenyl . Exanpl es of phenyl -phenyl, heteroa phenyl

anempREst tricyelieringsystem, wichibas ahleastpRe: Bl 1ot least
Elgc rBBrg %(?orgrc:é)g{t]ég ﬁ{ﬁgﬁlﬁ@ a%gérgﬂgg ton ?r?é'rﬂéfﬁ%ﬁ%h{: B?oup

wentaiamganieterostant malyi r@verﬁﬁldrsax heterazttmy s@llected from
indirectly, from conbinations _of the specified
iNYEPQRN BiAes.ixVPRR alyBei AN aUBNAIAMS, W’Fﬁée {he pitrogen and sulfur

ereln: agents are a i ster
wmlohjati*pbeamamrb:zedntﬂw Ihqteema;ncluagrdumﬂmy kenattadhedhat any
two or nore agents are adm nistered to a subject at
disieroalerp qriGaEkon giom 'ndependent intervals which may or
may not overlap or coincide. The term "subject" as
used rein refers to an ani ng prefera

oot (PETBREBY JOBoRYHE ERREYPE wbbgifaase BytolGRVE oxetanyl;
f%%ﬂ'?‘gt imRRSBIIMAL infBafBlicdhypesiaZBni; oxBi@hGlﬁillmsoRéEolmyl

_ as used herein, refers to Retinoid
rtbiseptidinyla ipothiszalidimay ttetrahyd@cﬁlmyls tmperwn)dhplagtaﬁllaﬂ 2-

Pr ef er abl. Be nmodu or ncreas s
ShGeiartyh il e R wishrdem b or |
aBtr PRI ORNSA; -tetPhARRO®Sop ﬁymr @mhgidrom@pgmpsafcmé

synptons or conpllcatlons i ncl ude such conditions as
Iomhaiinpdihiomammhaling; thip@erpRolinyepwfaxida: ﬁplomorphollnyl sulfone;
SRR AR IO e PELYENRE B

detersyclic groupslibehbievabicgiipey ihetude qiihactidhiyil;on, and

cataracts. Exanples of a predjabetic state |n¢lud
ﬁ@raﬁyg@msoqumorlﬁ%yl dlhydr0|sg|ndolyl d?hydroqumazollnyf(slﬁcﬁsas 3,4-

HRERASGH Bis3!dAbhafly b BIdARE $e AlgUnsitbRis A8
(R 174, 2P s ohafly oo RErdoR B8y

dihydro-4-oxo-quinazolinyl); dihydrobenzofuryl; dihydrobenzothienyi;
dihydrobenzothiopyranyl; dihydrobenzothiopyranyl sulfone;
dihydrobenzopyranyl; indolinyl; isochromanyl; isoindolinyl; benzimidazolyl,
benzthiazolyl; piperonyl; tetrahydroquinolinyl; and the like. When the
heteroaryl group is substituted, the heterocyclyl may be independently
substituted with one to five, preferably one to three groups selected from
halogen, OH, CN, mercapto, nitro, amino, cyano, optionally substituted C4-Ce-
alkyl, optionally substituted alkoxy, alkylthio, alkylsulfinyl, alkylsulfonyl, alkyl-
amino, di(C4-Cg-alkyl)amino, formyl, carboxyl, alkoxycarbonyl,
alkoxycarbonyloxy, alkanoyloxy, phenyl, carbamoyl, carboxamide, di-lower

alkylcarbamoyloxy, phenoxycarbonyloxy group, lower alkylenedioxy,

10



| FG Methods are known in the art for determ ning
ef fective doses for therapeutic and prophyl actic

w@eosossss f or the di scl osed pharmaceuti cal conpOBUB10041624625
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or the disclosed drug conbi nati ons, whether or not

formul ated in the sanme conposition. For therapeutic
MpenResesy, 4IRE-COrMm, FIiHO-00-etCONH,Y ell@rouB0-0asorklleyl-CO-
herei n, means that anount of each active compound or
p¥dr-maceuti cal agent, alone or in conbination, that

elicits the biological or nedicinal response in a

ti ssue system animl or human that is being sought by

a r eseptectenm, ‘bR inchadéssa heterdaodlinkxttooa phenylf Agrhenyl linked
clinjcian, which includes alleviation of the ﬁﬂﬂgdtoa

3 2 terranddsuchAs i, sFdIE: HHORTE b@ndi,phény

DL BRI IR fhofy o SR i) B gieRl Abteroany
dghéledéi ve amount” refers to that anobunt of each active
conmpound or pharnmaceutical agent, alone or in

conbi nation, that inhibits in a subject the onset or

progressi on of a disorder as being sought by
researcher, veterinar]

clinici t he del ayiing |of whi der i at ed
by YAacose(fredpsorptR on a |\|§y or
ot hggr bot h, g, the
p {on”w ovi des%conbimati ons oh two or nore

drugs wherei'n, for xanpl'_e, (a) each drug is .
adm ni Bieetesm ‘jcompositioneé peintemdad/to ¢ncampass @ araducy comprising

hyl i.cal | ff [ :
dhaRerteHd Gamaral T TE TR Arorbi s G ang Blfuer
tWRich iréssitsh) dirBeflyaseitirecly, fomh corbtiomstdfehé bpecified
adm ni stered alone, but is therapeutic or prophylactic

viRgredigits i Hiecsrasiiofn aBebNifati on with the second or
addi ti onal drugs according to the invention; or (c)

both drugs are adm nistered in an anount that is

sub- t HEfieent foontinsd bdpriviphyliactincludés advddmisistraéidn wherein:

al ,, but th ti ) hyl i . -
a@%ﬂgityplﬂ@rrégéq%@gﬁeq&g E?é* administered fo 4 s%%}elc% a}NQSgstantlally similar
times; and 2) the two or more agents are administered to a subject at different

times, at independent intervals which may or may not overlap or coincidf.

The term “subject” as used herein, refers to an animal, preferably a
mammal, most preferably a human, who is the object of treatment, observation

or experiment.

The term “RXR modulator” as used herein, refers to Retinoid-X receptor
agonists, partial agonists, or antagonists. Preferably the modulator increases

insulin sensitivity. According to one éspect, the modulator is an RXR agonist.

Diabetes, Syndrome X, and associated symptoms or complications
include such conditions as IDDM, NIDDM, IGT, IFG, obesity, nephropathy,

neuropathy, retinopathy, atherosclerosis, polycystic ovarian syndrome,

1"
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The term "protecting groups” refer to those noieties
known in the art that are used to mask functi onal

W@e@a$231%r ot ecti ng groups may be renoved duri PQI/US2004/024625

subsequent synthetic transformations or by netabolic
or other in vivoadm nistration conditions. During any

qupbh@n@ibﬂcgéﬁémlé @troReeRea R digvasef IrNtbeeCl@@WQLkmé@rd@fr
pr esent inventi on, It may be necessary and

d@ﬂﬁm&‘tﬁtl@nt ang eatasagtss Exemplos ob W%@épﬁ%s@%d&u@ﬁ IGT and

@Eé of the nol ecul es concerned. This may be achi eved
feans of conventional protecting groups, such as

t hose descrl bed in Protective Goups in Organic

Chemi str J.F.W MOme, PlenumPre 1973; and
T.w de ﬁésar@kcrpwn Iwh%aﬁﬁpbﬁ%@me@E§95§ Vg doses for

%g%rﬂ)ei?ﬂ%%gkﬁééﬁylﬁgﬂ Grpodbd lf&”tge%%lf‘oégd Sﬂaﬁhaﬁ%‘lﬁlcal

é pr g g oups “may removed
QonvEsYittorts @Mhe&ustﬂMecha@ecombmgtmm hmﬁhénomnot formhbkated in

3hé s FaEBOBEPBuY PR EEeH P GOSBRANR BB B S Rstive
dHibUte 3o REBerbi fcensHBPAioliheeh Skl EhBound or

rs stitute benzyl ethers,
qw’rdarsidc;abti@al mest o of tnucardbiviation) thet aligits tﬁgehrpibg@aI or

a%brﬁﬁ] Ir(%ﬁt uﬂp(‘g[nt edﬁﬁrﬁ%f %Hgiﬁ@g Sr%,:]%ﬁ% or HEt %%g{ngt hey r|19 sought
lﬂh§ Pdééélr@i‘?ér‘“%ﬁ#rﬂnéhé%@@?@éﬂﬁb&%? or Bﬂ‘i@aﬂdlﬁiéléfﬁmti’éh includes

p- et hoxybenzyl oxynet hyl | (4- nethoxyphenoxy)net Y
tdlievintipne e symptmns ehihesipaase pr disordendeies ygated. For

R IBE B LI it id bR FRBHREYIRIMA aisorcer),

(theitamh Mydiatly éffé@tt\/@oamaahhyéf,eré &3 thalf peticupy baenbh active
3- bronot et r ahydr opyr an t et rahydr ot hi opyr any

1cqmmwm@@y@m@n@cgﬁutlca¥&&qmo&lyﬂ@tqr%9ammﬁnythat4nh'b'ts ina

ﬁ#@?ﬁéﬁg%)é =4 y@'&)@ %%&?% éﬁ deOéd%' %s bemg sought by a researcher,
[\(eﬁeﬁﬂiﬁtﬁHrQMedTe&Ifddc)qn’rmmhbr éhrrmahdhyequt@ymgi iohwihigh disorder is
él r@gg%%{;gﬁﬁ M{ﬂrna%yrﬁagofs%r r%%sorptlon activity or other

fan rgi%}e‘{‘cf‘aﬁﬂ aZ:ﬂw%éraMW Ol‘hbsgtrﬁa' present invention provides

obenzof uran-2-yl .
comblnatlons of two or more drugs wherein, for example (a) each drug is

administered in an independently therapeutically or prophylactically effective
amount; (b) at least one drug in the combination is administered in an amount
that is sub-therapeutic or sub-prophylactic if administered alone, but is
therapeutic or prophylactic when administered in combination with the second
or additional drugs according to the invention; or (c) both drugs are
administered in an amount that is sub-therapeutic or sub-prophylactic if
administered alone, but are therapeutic or prophylactic when administered

together.

The term “protecting groups” refer to those moieties known in the art
that are used to mask functional groups; protecting groups may be removed

during subsequent synthetic transformations or by metabolic or other in vivo

12
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Substituted Ethyl Ethers Exanples of substituted ethyl
et hers include 1-ethoxyethyl, 1-(2-

waebdosnastshoxy) et hyl , 1-nmet hyl - 1- met hoxyet hyl , PCT/US2004/024625

1- net hyl - 1- benzyl oxyet hyl, 1-
met hyl - 1- benzyl oxy- 2-f | uor oet hyl ,

ZadtnidistratioR |l conarions! Duﬁn%falngf&ifhwé Frdc)ésgé!‘ﬂ}’d)r préparation of the
(phenylselen%I)ethyI utyl p- chl or ophenyl ,

dhglpresent inyaniion; §paank e nepgssayy angfer desirable to

%3’8%@%'& géh%p\?eg SEFeioécttﬁ{a g%lg%sréf/?%‘wg Ko} Lf”(iélfé;' nﬁﬁcﬁé EbR&med. This

apbbachisratly mafhs oficoRiéstionze protectingy grwp@bgmvés those
-nltrobenzyl B hal obenzyl , 2, 6- dlchloro enz

iappHheRan e IR Echia BE B RigaN SRR, Kk iy 1. McOmie,
|
%Igﬁﬁﬁllyﬁre%gp ﬁ%jé’é c{\'l'(?/g g\?%enzogﬁgyewn% Prétective Groups in

I'nitroben
t(Drg@m&ﬂSi/mthbbusL Thmd Eml]mt RiphdiWieny Se@td)yI999. The protecting

&fgﬁégo Vﬂ?ﬁ r ’{"g}l’ Itclggg(%ﬁ@h l)#?él“}%?)?)s( a%g?L?@mg methods
et 2%%%9%%#%@@@%@%&@@119 Sy are provided

Melowd" -tri s(l evul i noyl oxyphenyl ) net hyl ,
4,4" 4" -tris(benzoyl oxyphenyl ) net hyl ,
3-(/ mdazol -1-yl methyl)bis(4 ', 4"-

di met hopeyddieRYby A Wdroxﬂl g1=o§ﬂ) ﬁ'(c,‘fud'é%t MWD BEBFS) substituted methyl

yrenyl met hyl, 9-anth phenyl ) Xant henyl ,
9etﬁer8p ﬁehwtum efhy) @thera, )‘BUbslltUEB bermwb@thefsoam syl gthers.
and benzi sot hi azolyl S, S-dioxido. Silyl Ethers
Exanpl es of silyl ethers include trinmethylsilyl,

t SusstinytediMethyl Effidrsopr opyl sil yl,
di met rtgl i sopropyl silyl, diethyli sopropyl sil

d| rret Xarpieles 10§ |supstltut%mwl gEaT§linglude met%yéxymethyl

é{ﬁhﬁ’) #ﬁ?lykﬁb yﬁ”chrorr{uqéethgfzﬁﬁérﬁ}lé Pﬂe'th Jsi )yll)rrpeﬁtnopm?thp/l
mw}dxthﬂmg&; prmsmbﬁ'ybér&lyloxlymﬁwl e(r4smlemca@@hénoxy)hmthyl t-
et hers, protected as an ester,

@ea%\rre@tha% %@@@pgylpmm@&ry',f%ﬂpm@thybe%mln@wmwmethyl
a8 91Af o hIrOLRRAREHRN bis(2-chloroethoxy)methyl, 2-

(trimethylsilyl)ethoxymethyl, tetrahydropyranyl, 3-bromotetrahydropyranyl,
tetrahydrothiopyranyl, 1-methoxycyclohexyl, 4-methoxytetrahydropyranyl, 4-
methoxytetrahydrothiopyranyl, 4-methoxytetrahydrothiopyranyl S,S-dioxido, 1-
[(2-chloro-4-methyl)phenyl]-4-methoxypiperidin-4-yl, 1,4-dioxan-2-yl,
tetrahydrofuranyl, tetrahydrothiofuranyl and 2,3,3a,4,5,6,7,7a-octahydro-7,8,8-

trimethyl-4,7-methanobenzofuran-2-yl.

Substituted Ethyl Ethers

Examples of substituted ethyl ethers include 1-ethoxyethyl, 1-(2-
chloroethoxy)ethyl, 1-methyl-1-methoxyethyl, 1-methyl-1-benzyloxyethyl, 1-
methyl-1-benzyloxy-2-fluoroethyl, 2,2,2-trichloroethyl, 2-trimethylsilylethyl, 2-
(phenylselenyl)ethyl, {-butyl, allyl, p-chlorophenyl, p-methoxyphenyl, 2,4-
dinitrophenyl, benzyl, and polyethyleneglycol ethers.

13
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di chl oroacetate, trichloroacetate, trifl uoroacetat e,
nmet hoxyacet ate, triphenyl net hoxyacetate,

w@b@soxpexet at e, p-chl orophenoxyacet at e, PCT/US2004/024625

p- Pphenyl acet at e, 3-phenyl propi onat e,

4- oxopent anoat e(l evul i nate), 4, 4-

(et hyl enedi t hi 0) pent anoat e, pival oate, adanmant oat e,
crotonate, 4- nethoxycrotonate, benzoate,
|§q@ls§w$db&eﬂ@ﬂt@h929 4,6- trimethyl benzoate(mesitoate),

o P e P e NSl o R BRT e Pl 3.0

%hrﬁe@roxﬁlbéﬁiyl Oé-ﬂﬂﬁdblénzYIZ p(ﬁlfrblﬁ@ﬁiw | s hbobeaiEfy R,6-dichlorobenzyl,
2- (phenyl sul'fonyl ) eth

@Wya@l@@ﬁwzﬂhbsmmwlhﬁ)wévlh?r ang dopigplyl, 3-wieH-2-icply] N-oxido,

t,h
@pib' RBCRGL s S e RIS A b iphgyimetns o
? iph&hARRARANShEathdxyHEMYishemAEI, difEet hy |
car borat e, ‘and pol yethyl énegl ycol car bonat es.
Assthst(que(ﬂyda)ahagyeln‘@tlayfptrép—méthax)sprsﬂe’djmﬂtbydvéﬁé’
i ncl ude 2-iodohenzoate

pr wnppbeaa%@wpb@mlﬁlﬁbswmeéhx'dm/ rég ﬁ%‘f"b‘@/l ) benzoat e,

R AR B RN PR ) B PopURS Pty
Zri'metméktséhzawﬁy ¥ ATAY rhyﬂh»b@n@@me&ol WLydigekH ey 3,4

Esters Exanpl és O0f mi'scel | aneous esters include
2idethicdypbenylimetnyt, Hy1-bistdongthosyphenyl)-1-pyrenylmethyl, 9-anthryl,

f%&ra hh%%%mﬁnw&é}][g%@@& 2p%0)apthyyly 1 53(-l_aLenzod|th|olan -2-yl, and
b’ehéisféﬁﬁuai&pm@tamwoxyacet ate,

chl or odi phehyl acetate, isobutyrate, nonosucci noate,
(E)-2-nethyl -2- butenoate(tigloate),
dBilyhEtheagycar bonyl ) benzoat e, p-P-benzoate, a-

Raﬁ,hh@ﬁn?glggb te@h%ﬁgé'?mgg yigthviplyh triethyisiyl, trisopropylsilyl,
"cm ﬂ'yllgébmﬁﬁl?l dké%;mseprdijy!mhﬂnﬁémnhemm qyl, and

i ni trophenyl sulTena
butyldlmethylsnyl t—butyldlphenylsnyl tribenzylsilyl, tri-p-xylylsilyl, triphenylsilyl,

diphenylmethylsilyl, and {-butylmethoxyphenylsilyl.

Esters

In addition to ethers, a hydroxyl group may be protected as an ester.
Examples of esters include formate, benzoylformate, acetate, chioroacetate,
dichloroacetate, trichloroacetate, trifluoroacetate, methoxyacetate,
triphenylmethoxyacetate, phenoxyacetate, p-chlorophenoxyacetate, p-P-
phenylacetate, 3-phenylpropionate, 4-oxopentanoate(levulinate), 4,4-
(ethylenedithio)pentanoate, pivaloate, adamantoate, crotonate, 4-
methoxycrotonate, benzoate, p-phenylbenzoate, 2,4,6-

trimethylbenzoate(mesitoate), and polyethyleneglycol esters.
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Sul f onat es Exanpl es of sulfonates include sulfate,
nmet hanesul f onat e( nesyl ate), benzyl sul fonate, and

wo oeplosises PROTECTI ON FOR 1, 2- AND 1. 3-DI OLS RCT/1082004/024625

Acetal s and Ketal s Exanples of cyclic acetals and
ketal s include methyl ene, ethylidene,

Jcé,l%hgie%t hyl i dene, 1-phenyl et hyli dene,
4- et hoxyphenyl ) et hyl i dene,

2,2,2 Emmmiesmearmnam@clmethy&éa (IU@@pvblpﬁihvkjéﬂ’ed 2,2,2-

SAGRRIAN 2GR R IR P B =i PBERE . oo
Jirprichgeosprshiohans, sBod iR alyL endprage benayl, -

mtrobenzi dene clic Otho ters
agxeﬂhpesyl@em ?eétdemgthqwbawl nenieBangyhprkel enzyl S benzyl

éﬁ’%&% h‘g Fﬁ}?@& FR%B@%&OW ewg/@ﬁw%arboqatf and

thplsreg bl siepenatas et hoxybenzyl i dene,
Clbd(m; |\f‘dl rr%?hyl am no) et hyl i dene derivati ve,

a- (N, N-di net hyl am no) benzyl i dene derivative, and

2 lidene. Silyl Derivatives Exanpl es of
s'éi‘ﬁ%)fy?atggecérl‘lgga eyves i nclude di- f-butylsilylene group,

and 1,Bxanigled o3 adsisted cleavageinyluties?-icdcbeyizodiend)azidobutyrate,
derjvati ve, d ucose Reghf Iptl on | nBL)bI tors éhe met hod
dFnitioedametgYiRgpEang gibrognerpeybpengcdfcessi ve

%Hﬁgﬁgngét:ﬁ(%‘f}lﬁo}‘laféﬂ Wéthg@mé@gﬁﬁ@@l&hyl &rB8Hat! Ycose

conc ion i s nér 1z

Jouthyltidometsmxyjmityraites Ford Hmeﬂg@hﬁpethpxymthwmeﬁm’m

in chorionic nmenbrane of the intestine and the kidney,
are a famly of proteins actively involved in the

ryg[sxgg}/a,gg&geggepg gl ucose absorption. Anong them
Tl i1s present in intestinal and renal E‘I t hel i al

cel l's Emeles cdlmlﬁce_lmpusm&reagclmmﬁ -tichfasordd i n

t he, epi,t hel ney, (.Y t al ., 1995,

VAE Qogya%qta tizg@g Ch%oud'cggi% )sorption in the
't@fr@ﬁiétlﬁbﬂbut%l)phérﬁ@(yalcétdt@cﬁ At 1oy dﬁﬁibfﬁidpr@pyl )phenoxyacetate,
hi gh-affinitfy | ow capacity transporter wt

rgdinhwswlacetais pispbutyrate, monosuccinoate, (E) -2- methyl 2-
butenoate(tigloate), o-(methoxycarbonyl)benzoate, p-P-benzoate, o-

naphthoate, nitrate, alkyl N,N,N’,N’-tetramethylphosphorodiamidate, N- /
phenylcarbamate, borate, dimethylphosphinothioyl, and 2,4-

dinitrophenylsulfenate

Sulfonates
Examples of sulfonates include sulfate, methanesulfonate(mesylate),

benzylsulfonate, and tosylate.

PROTECTION FOR 1.2- AND 1,3-DIOLS

Cyclic Acetals and Ketals
Examples of cyclic acetals and ketals include methylene, ethylidene, 1--

butylethylidene, 1-phenylethylidene, (4-methoxyphenyl)ethylidene, 2,2,2-

15
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ratio of 2:1. SGET2, also known as SAAT1, transports
Na+ and gl ucose at a ratio of 1:1 and functions as a

wo oasaifBisi ty hi gh-capacity transporter. ThesePCEITH04/024625

are characterized in Table 1. Table 1 Preferred Knt
Tn** Knt | SOFORM Tl SSUE St oi chi onmetry Substrate in

tl @ﬁflﬂé@ 1 0.1
PHBrEng. s (Reioasenopc obentonng 10,
Dygb)lhaxylmlweocsa@oWemyﬁriemﬁ@ehzyhde(wm?thqwh@yleISSyle 2,4-

Gibe R BERaTesnRo A i v peRer e AR & it Gfldene.
gI ucose is nediated by SGLT1 and SGLT2 (Silverman et

ohc@r?!?a Eogstien et al., 1995). Plasna glucose is
tere In the glonmerulus and is transepithelially

r eabs dbzeobles of bycliraiiorestersiinglusie. mSt’HQX!mmhlmylm,Hhoxymethylene,
t th I £t
et AR
st/
é?rﬂ/nﬁéﬁ%as @fétﬁéx@éﬁngﬁdbr et 1K(NOI$T&’ﬁ$th HFffifo)ethylidene

Iocate on "t ter e ce reabsorbed
tdegivatiey,ai-td, N-dinostbl/lamigd Jbepg gliden et denvativensid the«dacyolopentyhdene.
the interstitial space by facilitated gl ucose
transports (GLUT1 and G.UT2). Therefore, inhibition of
S\TCﬂJ/ pI asma gl ucose through suppression of

cose rea sorptionin the kidney. A therapeutically.
or pr dptarhples |o¢allylweeWébms neluaiendint-batlylsiyle8&igroup, and 1,3-

itor, suc fficient .to increase urine
u gée%fﬁ@@@{%ﬁﬁ»@? F@%@? eé’félé’ afiVesma gl ucose, in a

subject by a desired anount per day, can be
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readily determ ned using nethods established in the
art. Recently, it has been found that phlorizin, a

woaa08/08d318)] ycosi de present in barks and stens BET/US2004/024625

10

15

20

25

Rosaceae (e.g., apple, pear, etc.), inhibits
Na+- gl ucose co-transporters located in chorionic
menbrane of the intestine and the kidney. By
inhibitin cose co-transporter activity,
VQ9$%$ﬁgb B?ggﬂiﬁi'ﬁenal t ubul ar gl ucose
reabsorption and pronotes the excretion of glucose so

that the glucose level in a plasma is controlled at a
nor rraIOrieemethdd)of ’raeaton;ghynerrglyveml% isHerxerrieaxcaasivg glucose

Bl Gip B ok oSohicpSaEBhor i BHO fRteog, For

ahkdrlple, %@J‘éjuﬁﬁ%ﬂy G&' étﬁﬁh?isﬁ@&erslngLTs prlmanly found in chorionic

i soqui nol i nesul f onyl) pl per azi ne- HCl
erdbranet dfjtheiintegtiog @nd tke hgﬁ*@ ycare a family of proteins actively

R e Sl 6285 7 A Blse seeyptons dypprg hem. SLT1 i
W@rﬂ% irﬂ@éitlnaﬂi@ddtréhé(laé;ﬂthfehél%ﬁllba(ned©$ aBb, 1%%ﬂd@as
he i nventi on features conPounds of Fornul a1( %%Q
W2l B2 is fognd inthe pBithriiieaT theldgnee{Rie Rt AR %@% Macienzie et
t X i .
i R T

BALH ka/hl.ghcr!ifﬂﬁly IcﬁN—abp@aflty tvéresporieh svittizes Ned: gIIu'cmnse transport
bet ween NRL an pr esen

Al of 241§ SGRT. é z'se new. s %@1 ?rﬁnﬁgor,{p l\@:@ndoglu@?e ata
; ok %\'ﬁkffﬁwcﬁo § a5 dNof- %@nn¥h {fH-Bapadify@rshsportet. These

|s su |tute or unsubstitfuted, and’is selecte
f3@bTak ¢hanpctevizkkyih Tapkehyl , a 5- or 6- nenbered

heteroaryl having 1 or 2 hetrggl%a,} ons i ndependently

Preferred Kn* TmG** Kmn*
ISOFORM TISSUE Stoichiometry
Substrate | invitro | invitro | In vivo
Sm. Intestine 2:1 D-glucose 0.1 nd Nd
SGLT1 D-galactose
. . D-glucose
Kidney (S1, S3) 2:1 D-galactose 0.39 7.9 0.3
SGLT2 . .
(SAATA) Kidney (S3) 1:1 D-glucose 1.64 83 6

* (mM) for D-glucose
** Maximal transport rate pmol/min/mm

1. Renal reabsorption of glucose is mediated by SGLT1 and SGLT2
(Silverman et al., 1992; Deetjen et al., 1995). Plasma glucose is filtered in the
glomerulus and is transepithelially reabsorbed in the proximal tubules. SGLT1
and SGLT2 are located in the apical plasma membranes of the epithelium and
derive their energy from the inward sodium gradient created by the Na'/K"
ATPase pumps located on the basolateral membrane. Once reabsorbed, the
elevated cytosolic glucose is then transported to the interstitial space by
facilitated glucose transports (GLUT1 and GLUT2). Therefore, inhibition of
SGLTs reduces plasma glucose through suppression of glucose reabsorption
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10

15

selected fromN, O and S, a biaryl, a 9- or
10- menbered fused bicyclyl (such as naphthyl), and a

wo ewsm113et er obi cycl yl, wherein said fused PCT/US2004/024625

het er obi cycl yl has between 1 and 4 heteroatons (and
preferably between 1 and 3 or between 1 and 2

Eﬁﬂ%r Haf&&?ﬁ)\ thBPa?fé%@!éI‘lV bwpr%gh?@bﬁealfw&r@dﬂwegm@nﬂ oPan

acyl, or 6al koxy) carbonyl; or a
G Frinhéhitarcslich as mjtsuﬁiceerﬁatouncreaee goine giucosel @@reifon or to

f d f F d
Hegredsatnsnay oo, B i auiniders dpskoh el bft gy ddh be
b@émﬁﬁdbtérrﬁm@d%wﬁfétﬁmégabmﬁwmotﬁetérv R@b@{ﬂtyeﬁ has been
fromC 1.4 al koxy, phenoxy, C 1.4 alkyl,
é@@ld}ﬁiatplhlortzm @ naiyml@hgpos@e@m@seah«snm;ark@amd&tems of

RO o e, 2 s A e Bt

G cHodbriY Inddth e éfctméhnté&mé\lb'ﬁh th@xidmeyC Hy #hibiting Na -
aI kylsulfonyl) (NHSQ2R), di . C 1.4 al kyl am nosul finy

OR@SRRO-transporier Ackyita ARy iZiniRbips th@ ranﬁwuz@al%alm@e

R ORI il B8 v
?ﬂ?hﬁnaaﬁ@gmﬂﬁd E’; iﬁh@rmgbl?t/?tﬂtmegtl()ﬁ? tiove ﬁamubchmneoug daily
urther independen substituted wi

adynistratian éfwaab%fn%@ﬁ@wnwt@@@'ea @%%Viﬁ?ﬁ %ﬂ?ﬁ@

C 1.4 alkyl, halo, hydroxy, cyano, am no, nono or di

1.4 al kyl arrino and C 1.4 alkylthio; (c) Zis
4- subﬂﬂhbuS@LTpmmwlors Bicluds alktalstahdml"@uhybgblnyslges 1-5-

benzhxg‘r%éHE ﬂ?—élﬁ'bg é’éfa?@%ﬁﬁégih&g@fgﬁfﬁé %Pcytein kinase C), p-
ACTMB r&&ﬁt?é}lz@éfé I??eNWLd?&%JMWoarEMIWBGXDCCD), :

benzot hi ophenyl , danyl’, napht

ciopper end@ﬂzlojltlm mms mm&waleqwjanthamldaﬁu ons of (c)
wherein Z is unsubstituted or substituted with between
1 and 2 substituents independently selected from

nmet hoxy, ethoxy, fluoro, chloro, nethyl, ethyl,

propyl, butyl and isopropyl; (e) Z is biphenyl,

4- (3-pyridyl)phenyl, 4-(2-thienyl)phenyl,

4- (1H pyrazol -1-yl) - phenyl,
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(4-ethyl)phenyl, (4-propyl)phenyl, (4-nethoxy)phenyl,
di hydrobenzof uran-5-yl, or dihydrobenzofuran-6-yl; (f)
woR00sm118 (g) n is 1; (h) RL is Hor absent, apdI/ns:1084/024625
1; (i) Z is biphenyl, 4-(3-pyridyl)phenyl,
4- (2-thienyl)phenyl, 4-(1 Himdazol e-1-yl)-phenyl,
43(@ adel - 1-yl ) -phenyl, (4-ethyl)phenyl,
ropyl)phenyl (4- met hoxy) henyl , ’
hflae wﬁ@nlﬁe@tﬁr®9¢mp@unqﬁﬁ E@%@Jﬁz(b\m an-6-yl: and
Z IS unsubstituted or o h between 1 and 2
substituents i ndepend om et hoxy,
et hoxy, fluoro, chlor propyl, butyl
and isopropyl; (j) i and R .is H (k)
limtations of (i) an d Mare H (m V
and Mare H (n) Xis ; '
CQZand Yis CH (p)
Preferred exanpl es of
i ncl ude: 3-(4-Ethyl be
H i ndol e; 5-(b-Dd uc
nmet hoxybenzyl)-1 Hin
5- (b-D- G ucopyranosyl ) - 3-[ 2- é met hoxyphenyl ) -ethyl]-1
H ndol e; and 3- (4- Et hyl benzy ?2
b- D- gl ucopyranosyl )-1 Hindol e. Addi tional preferred
Mgelmds i ncl ude those sel ected from 2- (4-
I
r{}:y fﬁgg%%ﬁéélﬁgstggg&%%%%x oF bhtlEEM%AGI ¥ is present, or
Doth pretbyént: 5- (b- D- gl ucopyranosyl )-1 H-i ndol e;

Wébﬁg é]wu%g) anoa@%{hgﬁ( ird et hyl - 2-thi enyl )-1

b- D- gl ucopyr anosyl ) - 3Hbenzi m dazol e;

3-(4-Et hyl benzyl )-4-( b-D- gl ucopyranosyl)-1
, 3-di hydr obenzoi mi dazol - 2-one an
3- (4- Et hyl benzyl)-4-( 0
b- D- gl ucopyr anosyl ) - 3H i

HNO #A# #B# #C# HN

N N #D# #E# #F# The Rffdst preflerred or'fﬁxbunds are
selected from 3-(4-Ethyl bengyl )-5-4

b- Dgl ucopyranosyl)- 1 H i Reoles wlgt hyl benzyl ) - 4-(
b- D- gl ucopyranosyl )-1 H-Q"ﬁdol e; gt

5-(b-D @ ucopyranosyl )-3-(5-netiyl -2-thienyl)-1

H i ndol e; 3-(4-Ethyl benzyl)-4- OH

(b- D- gl ucopyranosyl ) - 34 benzi m dazol e and

3- (4- Et hyl benzyl)-4-( b-Dgl ucopyranosyl) -

R;is H, or C 14 alkyl; or Ry is absent where the dashed line between NR' and

X is present,
Xis N, C=0, CH, or C-Q-Z;

Y is N-Q-Z or C-Q-Z, where X is N, C=0, or CH;
Y is CH, where X is C-Q-Z,

Q = -(CHz)r- where n =1 or 2;
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3H benzotriazole. C. Synthetic Methods. One aspect of
the invention features conpounds of fornmula (IV).

wab@smisesrpounds can be nade accordi ng to tradPCT/ORENN4/024625

synthetic organi c nethods or conbinatorial or matrix
synt hesi s nethods. The follow ng schenes and cheni cal

24gbsttuledtoptesisdtingencsmd istsdidead fronSCheneydodil, phenyl, a
1 Br BhnO ''OBn BnO BnO Corrpounds of this invention

@her 6- Farsbezed heferogarythgving tog 2 retaioaems s rendeatly

ﬁ%%%ﬁém aée %hla l% nczelgiaw? %gh gq?o}neﬁggwpﬁ%d%cyclyl (such

N Nrefbhetiyty lapard el easrdbicyielye patierdinbyait rfmdraewer@mcydyl has
the sodiumsalt of commercially avail able 5-brg

BetwerN é%%h@tﬁi@@@@lﬁ/@@wfﬁfﬁrﬁbhmﬁt%ﬁ?|1c%{ﬂfb§rﬂf|betwee” 1

SHct D il ST e g, T oo

conditions to provide an B/ Z mxture of conmpounds.
drogenation of the al kene over Pl atinun(lV)oxide
Aadhis 1z 2C% 9&(@1%‘”‘@@@?&" PMMat ed sol vent at 1

at mosphere provides conpounds of fornula 2, wherein n

is 2. A compound of fornula 1 can also be treated with

@n aaphydrnrengotsallynadoeptalde salt, theFeafo gi ve an
i ndol ecar bi nol. The crude i ndol ecarbi nol can be
reduced with triethylsilane and stannic chloride in

RSP eA oriPuAGeq rASS IS B i Hor
mpDUr(U“p‘Zdﬁ infdepentianty, sutéeént@ed With between, 1 gag mbstltuents
glg [t edpen(?ly seYectteae f%rrrr]e 8t1 ﬂ\lﬁ&f?}hgﬂgﬁp ¥, ? gﬁ(?/l TS c%oalkyl,
halo, hydroxy, cyano, amino, C 4.4 alkylthio, C 1.4 alkylsulfonyl, C 1.4 alkylsulfinyl,
C 1.4 aminoalkyl, mono and di C 14 alkylamino, phenyl, C1.4 alkylaminosulfonyl
(SO2NHR), amino(C 14 alkylsulfonyl) (NHSO2R), di C 1.4 alkylaminosulfinyl
(SONHRR), C 1.4 alkylamido (NHCOR), C 1.4 alkylcarbamido (CONHR), 5-6
membered heterocyclyl containing between 1 and 3 heteroatoms
independently selected from N, S, and O; and wherein the substituent(s) on Z
can be further independently substituted with between 1 and 3 substituents
independently selected from C 14 alkoxy, C 1.4 alkyl, halo, hydroxy, cyano,
amino, mono or di C 1.4 alkyl amino and C 1.4 alkylthio; (c) Z is 4-substituted
phenyl, 3,4-disubstituted phenyl, benzhydryl, substituted or unsubstituted
thienyl, biaryl, benzofuranyl, dihydrobenzofuranyl, 4-substituted pyridyl,
benzo[blthienyl, chromanyl, benzothiophenyl, indanyl, naphthyl, and 2,3-
dihydro-benzo[1,4] dioxan; (d) limitations of (c) wherein Z is unsubstituted or
substituted with between 1 and 2 substituents independently selected from
methoxy, ethoxy, fluoro, chloro, methyl, ethyl, propyl, butyl and isopropyl; (e) Z
is biphenyl, 4-(3-pyridyl)phenyl, 4-(2-thienyl)phenyl, 4-(1H-pyrazol-1-yl)-phenyl,
(4-ethyl)phenyl, (4-propyl)phenyl, (4-methoxy)phenyl, dihydrobenzofuran-5-yl,
or dihydrobenzofuran-6-yl; (f) R1 is H; (g) nis 1; (h) Ry is H or absent, and n is
1; (i) Z is biphenyl, 4~(3-pyridyl)phenyl, 4-(2-thienyl)phenyl, 4-(1H-imidazole-1-
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hydroxi de in refluxing ethanol to renove the
N, N- di et hyl car banyl group foll owed by reprotection

wowaok/o12348 - but | ydi met hyl silyl (TBDMS) group (PRQT/$2004/024625

treatment with fe/t-butyldinmethylsilyl chloride using
known procedures to yield 5-brono indole derivative

?/I)%Hé?fyﬂal- byrazal qqnpptml aofa- émwpﬂmenws (4vhrepyl) phers,fl 1(4-

rondi ndol e derivatives or br onpi ndal e or

meﬁh@m)phaavleddwdrqmﬁzawn %ﬂnObélhpfﬁab&néafurﬁnﬁwyle@nd Zis

UrE DR LR FrSIBRGRIBH wirh e fReR Sk 2SRl L Rpandenty

sehsttéd ﬂbﬁﬂni@ﬂﬁt?)@y lethtbdypﬂu@‘k@ﬁ chbrdilgnetWEwtlsyIPpmﬂ)yl Sbmtyh and

(

~as aluminumtrichlorjde, in a chl r| .hat ed
desrirony; 6 wﬁlt@tﬂ@?ﬁe@fr{é)@d Rols Hm/éfa B}} a.tleaa@f ?'B,uﬁnéfn igHe (1)

dbrﬂ@fg IR 4hi v %Péﬂr% | H%Lt?“i gy rs%%g g;ex is C-Q-Z

oun formila 4 ni'trogen ormul a
llarrda‘ﬂ iDEHY (P} @ed eombirtationBfheyaboye.as descri bed above
to give conpounds of fornmula 5, where n is 1.
Conpounds of fornula 5 are activated for coupling by
tre A hletictPinkRide: such as
THFPH"]EEE)}%d},é%(tazﬁ1 d?sf;?tﬁérgﬁ B%n%ggf g]% let ? aI (02 Ibenzyl

[B- QGEUMﬂ)@r&tyD@([hﬁ) gllesopyrbadsjdweaedulec Bi(BeDdSIVcopwanosyl)-3-(4-
[J . Chem 1989, 53, 610 - 612]. The resulti
|ra@1th@|xyf@%niy|l)e1Hﬂr@ml@&w@ﬂt@éwwangﬁyw g methSRypheny)-thyll-1H-

higegnd -y be el iRh B AT oo™

group can be renoved with an agueous base such as

sodi um hydroxide in refluxing THF to yield conpounds
of foitienal referyen so@peLpgs @Célﬂd%;th%@rﬁﬂl%m@@ &rom gulér

B S S BTN RSB AR Bl tran-
|§P(/l'7letlﬂ;ﬁaf5§9® @mc‘éﬁwan%fsy%ﬂ-ﬂmd@% 5 @pDegM@obprangy% 3(5-

e to give the al kyl at'ed (R-1) product
vetthylkfz-wbaenyl)wdilelﬂgdole By(érl‘n@\glb@lnygh)é @stgile&orxyluamqsyl) -3H-

i e b Al s i,

\’%“?%zr gﬁlg'ra?rg—e-o‘gf'ret%cﬁﬁlg %qH%IE?o“ %ARP @ghﬁopgranos Ig -3H-

Ssdreetriazeley
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acyl ate the 6-0OH group of the glucopyranose can

provi de conpounds of fornmula 8 or 10, where P is acyl,
w@roodloksxs/car bonyl . Schemre 2 NO NO2 2 - NH NHACP®r/UB004/024625

NHR NH2 r NONO NH 2 HN Nz Br Br Br 10 11 Br 12

SCH, ,0 NN hri N HN -z -Zn-Zn-Z Br Br Br Br 17 14

16 13 N=N B r

#AH #B# #CH

#D# HE# #F#

The most preferred compounds are selected from: 3-(4-Ethylbenzyl)-5-(3-D-
glucopyranosyl)-1H-indole; 2-(4-Ethylbenzyl)-4-(3-D-glucopyranosyl)-1H-indole;
5  5-(B-D-Glucopyranosyl)-3-(5-methyl-2-thienyl)-1H-indole; 3-(4-Ethylbenzyl)-4-
(B-D-glucopyranosyl)-3H-benzimidazole and 3-(4-Ethylbenzyl)-4-(3-D-

glucopyranosyl)-3H-benzotriazole.

C. Synthetic Methods.

10
One aspect of the invention features compounds of formula (V). These
compounds can be made according to traditional synthetic organic methods or
combinatorial or matrix synthesis methods. The following schemes and
chemical Examples 1-4 provide general guidance.
15

Scheme 1.
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18 19 RIN n-Z Conpounds of this invention wherein Y is
NQZ, Xis N COor GH and R is as defined in the

web@sms3above coul d be prepared as outlined i nPSOB2084/024625

2usi ng procedures known in the art for the synthetic
transformati ons descri bed. Commercially avail able

N- ( 2- Bronoe,6- ni t r 0- phefiy| ) - acet am de coul d be heat ed
under aci di ondiLtion ' ve the acetyl group then
al kyl at ed h dsubsita t u enzyl, aryl or heteroaryl
al kyl halidgs, acylated smth benzoyl or phenyl acetyl
chlorides foliowed by LAH or borane reduction or
reductively am nated MAtELSUbStItutaq benzal dehydes in
t he presence of sodlun1cy nobor ohydri gejt o, provi dfe,

ounds ofiN ,rrrula92 nitro gr
i[eYuced, usi agean t L) chloride
pin acet¥g acid to ai n conpwds,of for

vvh(;rel n the bromne is at 'ached at pasition V i’
1. Alternatlvely, one coufd start with comrerci al“loy
avai |l abl e 4-Brono-2- nitrepaniline, intyoduce the
side-chain containing Z as descri bed above to afford
conpounds of formula 10rmhere R is - (CH2)Z then

reduce the nitro group t vi de conp ds, of for .
11 wherein the brom ne ilsgattached at 7 on Migﬁg M
claim1l. On the ot h&xﬁoﬁm the ar ani " ni tToge Qi
conmerci al |y avai | ablseo” " il

be acetylated or alterrfdtively pro Sgled™ Wi th an
appropriate protecting gr oup such as toI uenesulfonyl
or benzenesul fonyl to yiel’d conpounds df formula 10°
wherein R is the protecting group. The nitro group
could then be reduced to a primary amne with tin (I1)

e ot subsenbent oL g b oot it
WaLe P%?gge& 98 HirRRSin BcHeRK ¢ idhYo @i st RN  wherein

substi
Rz is H and P4 is N,N-diethylcarbamyl can be prepared by treatment of the

sodium salt of commercially available 5-bromo-1H-indole-3-carboxaldehyde
with N,N-diethylcarbamyl chloride in anhydrous THF. The protected indole
may be treated with ylides under standard Wittig reaction conditions to provide
an E/Z mixture of compounds. Hydrogenation of the alkene over
Platinum(lV)oxide (Adam’s catalyst) in a chlorinated solvent at 1 atmosphere
provides compounds of formula 2, wherein nis 2. A compound of formula 1
can also be treated with an aryl magnesium bromide in THF to give an
indolecarbinol. The crude indolecarbinol can be reduced with triethylsilane and
stannic chloride in dichloromethane at -78 °C to provide compounds of formula
2, wherein nis 1. The indole nitrogen of compounds of formula 2, where n is 1
or 2, can be deprotected by treatment with an aqueous base such as sodium
hydroxide in refluxing ethanol to remove the N,N-diethylcarbamyl group
followed by reprotection with tert-butlydimethylsilyl (TBDMS) group (P2) by
treatment with fert-butyldimethylsilyl chloride using known procedures to yield

5-bromo indole derivative 5.
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benzal dehydes in the presence of sodium
cyanobor ohydride. Alternatively the primry am ne

w@owba113es acyl ated wi th benzoyl or phenyl acet yPCT/US2004/024625

chl orides foll owed by LAH or borane reduction. Fina
renoval of the nitrogen protecting group using
procedures known in the art could provi de conpounds of
formula 11 wherein the bronine is attached at position
Witematheitynalcorfpomadiofiforeiuld 5y wheee A is ¢ deittbrbbbrosacinddle

f h f d ff I .
kBB 58St Bl o 3) S gper
i i DR Bt nge e, g o

\wcy/latibhidf leoagunds Wf éarntula Gawitie substitotetblzenzyt ohigrides using a
conpounds of fornula 13. Alternativel

, the djam
¢z A, sHehPeRIVnMInR FiRhleR s, i a@'%m&&%g selvarh Tich as
e riTRas, ©gvel PITELAHIRa 2 BB AT AR m
\Mdrdihydirgw‘te%ﬂrfamdeiclrmnt;isltgxrm(s:o&a‘efnmalélaf4. ? Tﬂmsied?bmi’gbgm of
conpounds of fornul a 16.
Famiviadh Gan ne oWt Wil SRS PR PRyARHEeq AoVS T aive
?89&@5‘%‘%7*%%9'%%“@9“%?5‘ to provide conpounds of

( erern I's al'kyl. The unsubstituted
nitrogen of conpound of fornula 13 can al so be

ey o oty B yaled Stba o ey Bertrank wh -BuLi at
B b Bkt SR IHIISnS o i Rof S BE . Crbehyi-6-D-

Glstlactbae mRtdevtribéd iyeCLergbykd esidd¢itie GarOge Chem. 1989, 53, 610
acconplished by treating conpounds of fornmula 14, %}6 . .
or 6121. (nfrsiiingrgciol canoerterptedwith %@ﬂﬁmswﬁiaﬁﬁﬂa ylsilane in
78 ' dd ofa RS 44 Bk =

PP AL AL B G gD PotRER Y rormut

resvhé MRDMSGraggicah berenievad witle aneacpicoes ¢aise such as sodium
triethylsilane and boron trifluoride diethyl etherate

ihydsoxide i tafluxingeT b1 &iRld saaposgdaiot FreMdad: Hav@oggnolysis of

s A AP AR TR G

Hitnbephbre 84 prsvede Bympelnds bifdrhrila 8 where P is H.

The sodium salt of 7 can be treated with an alkyl halide to give the N-alkylated
(R1) product 9, which was undergone hydrogenolysis as previously described

to provide compound of formula 10 where P is H.

Further treatment of compounds of formula 8 or 10, where P is H, with one
equivalent of alkyl chloroformate or alkanoyl chloride in collidine to selectively
acylate the 6-OH group of the glucopyranose can provide compounds of

formula 8 or 10, where P is acyl, or alkoxycarbonyl.
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protection groups under basic condition (for ethoxy
carbonyl group) or under acidic condition (for
w0 esoso3toxycar bonyl group) foll owed by debenzp¢HUBN4/024625
of the hydroxy! groups using palladium catal ysts under
h%drogenation condi ti ons. Conmpounds of fornula 18,
§2R1 is an al kyl group, or fornula 19 can be
formed by debenzyl ati on of the hydroxyl groups using

pal | adi um cat al wet s under hydiegenatizon conditi ons.
Compounds of fo Naa20 wher is Hcan be
prepared by a y nicket %ed cl eavage of the
2-methyl thio grodp s described By Townsend, et. al.
(J. Med. Chem 1994, 37, 2942 2 2949) followed by
debenzyl ati on of the hydroxyl Eroups usi ng pal | adi um
catal ysts under hydrogenation gonditions. Further
treatment with one Eguivalent of al kyl chl oroformate
or al kaAoyl chloride ip coIIidVﬁ%N§6H§electively S

e e 6- OH dia p of the copyranose can HN

formula where P15 dcyl NG,

al koxydar bonyl . Schene 3. HN z!/Br 22 BnO BnO '

VBnO 26% 27 Conpounds, of this i fvention where X is
CQZand Yis CH (ge.g. 2-alkyl indole) as defined in
the cl ai ns above can be i;;gar d as outlined in hene

3. Conpounds of formula 22 £an prepared by
treatnment .of the sodiumsat of mrercially avai | abl e

br onoi es (either 4-by’onoi ndokenor 5-bronoi ndo
el ‘e

3
6- br ongi ngol e) with an—4l kyl halides i n anhydrous .
The r timg |\lalk /éqggie cﬂﬁ;béSf%arranged Oz
2-al k Indole at 1 C'i"h” pol yphosphori c :

Br & Br Br
T
17

13
0
R]N"<
N
Oz
o
HO
HO" Y~ “OH
HO

18

HO 21

Compounds of this invention wherein Y is N-Q-Z, X is N, C=0 or C-H, and R+ is
as defined in the claims above could be prepared as outlined in Scheme 2

25



10

15

20

25

30

acid under m crowave condition, followed by protection
of indole nitrogen with TBDMS group (P2) to provide

waeorssowsds of fornmula 23. Formation of the C gb@r/USi0d€624625

can be acconplished by treating conpounds of formula
23 wth butyllithiumat - 780C prior to the addition

Qking profefure8tindwdianAY lart for %@bmﬁbﬁ'@treﬁﬁoﬁﬁatlons described.
descCribed in Scheme 1. The resulting |actol can

Gasamerrialyt availablenl<(2- %r@mp-émrmmenyl)ﬁcebam'del qptéd be heated

I h d h
e e T e T S
%uabnta@os@éhzym Aryldsrcndtemaryinaliky Halldés) acidted withi sdrekoyl or

onpounds of formul a 24. dr ogenol ysi s of

@heamlgyetyh ekleridas flloweskipy AHLﬁﬁ b@@ﬂ@i?@t&twﬂpﬁﬁﬁﬂ\@y

PR eles’ b BB BRI BBG 4P IR LR pRETREBRANF
aabIssHoNyddétd plovide tttahpdﬂndsoogidrmutd‘le Nae h}ttcﬁgnenhp could
é product 26, followed by hydrogenol ysis a

ey @m@wceaﬂeg@ng Feagens |§Héb .aﬁélrb%ﬁblﬂﬁ'&iecﬁr 'm'mﬁostlﬁﬁmd to

OB ok s (0RO 4 YL B 145 o postvon v
iim¢RithiQn, as a second, third, or subsequent

anti di abetic agent, in a corrposi tion, fornmulation, or

conbi nati on net hod of treatnent (dosing reginen)

i nclude, but are not limted to the classes and

Adtgpoatividy, @nengsiuld stadt with Tabineeizially styedable doBmatd-on
Ther a th SGT Lnhipito [ [

i Ut AP Po A e ot e Sy SRR i s S dRBpve to afford
(Rt fUndsbXdmimB iR AE R RRsETHRS [ theXlredleette nitro group to
provide compounds of formula 11 wherein the bromine is attached at position

M in claim 1.

On the other hand, the aniline nitrogen of commercially available 4-Bromo-2-
nitroaniline could be acetylated or alternatively protected with an appropriate
protecting group such as toluenesulfonyl or benzenesulfonyl to yield
compounds of formula 10 wherein R’ is the protecting group. The nitro group
could then be reduced to a primary amine with tin (Il) chloride and
subsequently alkylated by treatment with substituted benzyl, aryl or heteroaryl
alkyl halides, under basic conditions or reductively aminated with substituted
benzaldehydes in the presence of sodium cyanoborohydride. Alternatively the
primary amine could be acylated with benzoyl or phenylacetyl chlorides
followed by LAH or borane reduction. Final removal of the nitrogen protecting
group using procedures known in the art could provide compounds of formula

11 wherein the bromine is attached at position W in claim 1.

Compounds of formula 11 could be reacted further to form compounds of

formula 12, 13, and 14. These transformations can be accomplished by
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conbo glipizide glipizide/nmetformn conbo gliclazide
chl or propam de tol butam de tol azani de Insulin
Sesaticpedtiamineéith 1, T'aprRekrid riddilMEghzdle BOr d@sbdis HRsFide to

nateglinide mtiglinide A pha-glucosidase inhibitors

aRraviseseonpewrd ohiogmula i 2 ws yithiopBeFaR)E, tEe@ of nsul i n
(g adinilethR SR conpblids pt B f3n2Nendiiiy. the
aginite 4ERAId BS Weated WithisodiunRhitrate under acidic conditions at cool

temperatures to provide compounds of Formula 14.

Methylation of compounds of formula 12 with iodomethane in the presence of a
base can afford compounds of formula 16. Compounds of formula 13 can be
treated with base such as sodium hydride and alkylated with alkyl halides to
provide compounds of formula 17 wherein R4 is alkyl. The unsubstituted
nitrogen of compound of formula 13 can also be protected with an alkoxy
carbonyl group as described by Meanwell et. al. [J. Org. Chem. 1995, 60, 1565
— 1582] to provide compounds of formula 17 wherein R, is either an ethoxy

carbonyl moiety or a t-butoxycarbonyl group.

Formation of the C-glycosides can be accomplished by treating compounds of
formula 14, 16 or 17 (compound 15 is omitted) with butyllithium at —78 °C prior
to the addition of 2,3,4,6-tetra-O-benzyl--D-glucolactone followed by reduction
of the resulting hemiacetal in the presence of excess triethylsilane and boron
trifluoride diethyl etherate in an appropriate solvent such as dichloromethane
as described by Czernecki and Ville (J. Org. Chem. 1989, 54, 610 — 61%).
Compounds of formula 18, wherein Ry is H, can be prepared by removing the
protection groups under basic condition (for ethoxy carbonyl group) or under
acidic condition (for tert-butoxycarbonyl group) followed by debenzylation of the
hydroxyl groups using palladium catalysts under hydrogenation conditions.
Compounds of formula 18, wherein R1 is an alkyl group, or formula 19 can be
formed by debenzylation of the hydroxyl groups using palladium catalysts
under hydrogenation conditions. Compounds of formula 20 wherein Rz is H
can be prepared by a Raney nickel mediated cleavage of the 2-methylthio
group as described by Townsend, et. al. (J. Med. Chem. 1994, 37, 2942 —
2949) followed by debenzylation of the hydroxyl groups using palladium

catalysts under hydrogenation conditions.
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human insulin (Novolin R human insulin (Novolin BR)
insulin, zinc suspension (Humulin L) insulin NHP

W@ Bhosioha3ms N) i nsulin, zinc suspension (Novol i nPCY/US2004/024625

insulin NHP (Novolin N) insulin, zinc suspension
(Humulin U) human insulin, regular and NHP m x

(FiwtheritreabBEnOith omerequisalentof alled whivrofonthaiBr mkanoyl
(Hurmul i n 70/ 30) human i nsuli n regul ar and NHP m

(qdRrisle i cr:cblidsm tq pelsclively Asyip Ehth@cq" -2 graup eking gzl‘lgpgpyranose

G oR R EOPBRTER 2 PREET e Bl R Baohd

rosiglitazone rosiglitazone/ rretform n conbo
pi oglitazone isaglitazone (netoglitazone, MCC-555)
4N¢ Bazone/ sul fonyl urea ragagl i tazar bal aglitazone

(NN-2344) R-483 @t(\z ijj(\
z7N\y | Pz\N | 7
> | N BnO" Y “OB SN
I X X n n HO OH
Br Br

BnO HO

24 25

‘N |
ij‘/(\ X
Bn/O‘\d “OBn /\d ‘OH
HO

BnO
26 27

22 23

Compounds of this invention where X is C-Q-Z and Y is CH (e.g. 2-alkyl indole)
as defined in the claims above can ’be prepared as outlined in Scheme 3.

Compounds of formula 22 can be prepared by treatment of the sodium salt of

- commercially available bromoindoles (either 4-bromoindole or 5-bromoindole

or 6-bromoindole) with an alkyl halides in anhydrous THF. The resulting N-
alkyl indole can be rearranged to 2-alkyl indole at 180 °C in polyphosphoric
acid under microwave condition, followed by protection of indole nitrogen with

TBDMS group (P2) to provide compounds of formula 23.

Formation of the C-glycosides can be accomplished by treating compounds of
formula 23 with butyllithium at —78° C prior to the addition of 2,3,4,6-tetra-O-
benzyl-B-D-glucolactone as described in Scheme 1. The resulting lactol can be
treated with silanes, such as triethylsilane, in a solvent such as

dichloromethane at -30 °C, followed by deprotection of the TBDMS group with
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rivoglitazone (CS-011) FK-614 SCD-DKY tesaglitazar

T131 CLX0921 LY-29311 1 (VM.-295) MBX 102 AA10090 CDDO
W@ ITW®s50580) DRF- 2189 PHT-46 farglitazar GW 7845PCFUR40B4625

NC- 2100 PN 2022 (PN 2034) PPARal pha/ gamma dual

VK767/ MKO767 (KRP 297) agonists (nech) nuraglitazar

(BRI sel 8688 lastisadaim lh dﬁ)’b@d@m@éﬂw@i’gm’HF to yield
(EML- 4156) LY- 929BVT- 142 DRF- 2655 DRF- 4832
compounds of formula 24.

Hydrogenolysis of glucopyranose 24 over palladium hydroxide (Pearlman’s

5 catalyst) at one atmosphere can provide compounds of formula 25 where P is
H. The sodium salt of 24 can be treated with an alkyl halide to give the N-
alkylated (R+) product 26, followed by hydrogenolysis as previously described

to provide compound of formula 27 where P is H.
10  D. Additional Antidiabetic Agents

Antidiabetic agents that can be used according to the invention, as a
second, third, or subsequent antidiabetic agent, in a composition, formulation,
or combination method of treatment (dosing regimen) include, but are not

15 limited to the classes and compounds exemplified in Table 2.

Table 2
Combination Therapies with SGLT Inhibitors
20
Mechanism or Class Drug/Compound
Biguanide (class) metformin

Fortamet (metformin XT)
metformin GR

metformin XL

NN-414
fenofibrate/metformin combo
Insulin Secretagogue (mech), glimeparide

Sulfonylureas (class)

glyburide/glibenclamide combo
glyburide/metformin combo
glipizide

glipizide/metformin combo
gliclazide

chlorpropamide

tolbutamide

tolazamide

Insulin Secretagogue (mech), repaglinide

Meglitinides (class)

nateglinide
mitiglinide
Alpha-glucosidase inhibitors acarbose

(mech)

miglitol
voglibose
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DRF- 4158 LY-465608 KT6-207 LSN-862 PPARal pha Agoni st

(mech) Fenofi brate Genfi brozil

Clofibrate G profi

brate

w®@enwsaiishs at e K-111 LY518674 (LY674) KRP-101 NScRPS2004/024625

GW 9578 '

GWM 7647 GM 9820 LF-200337 ST-1929 W- 14643

PPARdel t a Agoni st (nech) GAb01516 GWM 1514 L-165041 GW

8547 PPARal pha/delta

lglitigoni st GV 2433 (nech)

PSRy U teh Tagbesal

(class)

Apedindispreione 1 n the | ast PPAR CEA

insulin glargine

insulin detemir

insulin glulisine

insulin aspart .

human insulin (Humulin R)

human insulin (Novolin R

human insulin (Novolin BR)

insulin, zinc suspension (Humulin L)

insulin NHP (Humulin N)

insulin, zinc suspension (Novalin L)

insulin NHP (Novolin N)

insulin, zinc suspension (Humulin U)

human insulin, regular and NHP mix
(Humulin 50/50)

human insulin, regular and NHP mix
{(Humulin 70/30)

human insulin, regular and NHP mix
(Novolin 70/30)

Inhaled insulin (class)

Exubera

AERX Insulin Diabetes Management
System

AIR inhaled insulin

QOral insulin (class)

Oralin

PPARgamma (mech)

rosiglitazone

rosiglitazone/metformin combo

pioglitazone

isaglitazone (netoglitazone, MCC-555)

rosiglitazone/sulfonylurea

ragaglitazar

balaglitazone (NN-2344)

R-483

rivoglitazone (CS-011)

FK-614

SCD-DKY

tesaglitazar

T131

CLX0921

LY-293111 (VML-295)

MBX 102

AA10090

CDDO (TP-155C)

DRF-2189

PHT-46

farglitazar

GW-7845

L-764406

NC-2100

PN 2022 (PN 2034)

PPARalpha/gamma dual
agonists (mech)

MK767/MK0767 (KRP 297)

muraglitazar (BMS3-298585)

tesaglitazar

LY-818

oxeglitazar (EML-4156)

LY-929
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(mech) PPARal pha/ gamma/ delta CLX- 0940 Mbdul at or
RXR Agoni st (nmech) Insulin Seretagogue (nech),
waEx@satidde i nj ectabl e GLP-1 anal ogue (cl ass) BErerasiod€024625

(mech)

LAR i nj ect abl e Exananti de or al

agoni st (mech) exenati

Liraglutide G.P-1
de (AC2993)

l'iraglutide (NN2211)

LY-307161 CJC 113 ZP1

B@rH44d BI M 51077 DPPIV I nhi

bi t or

(mech) LAF-237 P32/98

P88/2645 NVP- 728 Li pase I nhib

tor

(nmech) Orlistat ATL96]

P DBFuEBki nase Activator (nec

n) Ro

28- 1675 Ro 27-4375 bet

8RB-4AGdNI st (nech) LY-33760

1

4

L- 796568CP- 331684

LY-465608

KT6-207

LSN-862

PPARalpha Agonist (mech)

Fenofibrate

Gemfibrozil

Clofibrate

Ciprofibrate

Benzafibrate

K-111

LY518674 (LYG74)

KRP-101

NS-220

GW-9578

GW-7647

GW-9820

LF-200337

ST-1929

Wy-14643

PPARdelta Agonist (mech)

GW501516

GW-1514

L-165041

GW 8547

PPARalpha/delta Dual Agonist
(mech)

GW-2433

PPARgamma/delta Dual Agonist
(mech)

none in the last PPAR CEA

PPARalpha/gammaldelta
Modulator (mech)

CLX-0940

RXR Agonist (mech)

Insulin Seretagogue {mech),
GLP-1 analogue (class)

Exanatide injectable

Exanatide LAR injectable

Exanantide oral

Liraglutide

GLP-1 agonist (mech)

exenatide (AC2993)

liraglutide (NN2211)

LY-307161

CJC-113

ZP10

GLP-1

BIM-51077

DPPIV Inhibitor (mech)

LAF-237

P32/98

P93/01

NVP-728

Lipase Inhibitor (mech)

Orlistat

ATL962

Glucokinase Activator (mech)

Ro 28-1675

Ro 27-4375

beta-3 Agonist (mech)

LY-337604

L-796568

31



CP- 331679 CP-1 14271 Raf abegron (TAK-677) YM 178 N5984

GM27353 | BAT | nhi bitor
W@WoR0R3I74a/ HM74 Aqoni st (mech) Aci pi nox
G ucocorticoi d Antagoni st A348441 (mech) A362947

(mech) AZD-7806 SC-990 SC-017
PCT/US2004/024625

CP394531 CP409069 CP472555 d ycogen Phosphoryl ase a

NNA201 Tnhibitor (nech

CRlatgkad ori b ( CP368296) FXR

Ant agoni st (nech) GWM4

|OPB3MXKR Agoni st (mech) GW 3

65

T-0901317 T-03 14407 §

FXR-1Ad2@goni st (nech) G.P-1

Anal ogue (cl ass) Al bug

jGRafabegron (TAK-677) -

YM-178

N5984
GW427353
IBAT Inhibitor (mech) AZD-7806
SC-990
SC-017
GW-264
HM74a/HM74 Agonist (mech) Acipimox
Glucocorticoid Antagonist A348441
(mech)
A362947
CP394531
CP409069
CP472555
Glycogen Phosphorylase a NN4201
Inhibitor (mech)
Ingliforib (CP368296)
FXR Antagonist (mech) GW-4064
LXR Agonist (mech) GW-3965
T-0201317
T-0314407
- FXR Antagonist (mech)
GLP-1 Analogue (class) Albugon
GSK-3beta Inhibitor (mech)
PTP-1b Inhibitor (mech) ISIS-113715
KP102

Amylin Receptor Agonist

Pramlintide (symlinfamylin)

NO Scavenger (mech)

NOX-700

11beta-Hydroxysteroid BVT-3498
Dehydrogenase Inhibitor

Peptide YY hormone AC162325
Glucagon Antagonist (mech) NN-2501
PEPCK Inhibitor (mech) R1438
Somatotropin Release-inhibiting | SOM230
Factor (mech)

CPT-1 Inhibitor (mech) ST1326
Carboxypeptidase Inhibitor MLN-4760
(mech)

Leptin analogue (class) Metrileptin
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GSK-3beta I nhibitor (mech) PTP-1b Inhibitor (mech)
| SI' S-113715 KP102 Anylin Receptor Agonist Pramintide

w@ gogostoasisanyl i n) NO Scavenger (nech) NOX- 700 PCT/US2004/024625

11lbet a- Hydr oxyst er oi d BVT- 3498 Dehydr ogenase | nhi bitor
Peptide YY hornone AC162325 d ucagon Antagoni st (nech)
NN- 2501 PEPCK I nhi bitor (nmech) R1438 Sonatotropin

Pﬁ ﬁ&se%l nhi biti ng SOW30 Factor (nmech) CPT-1
h aUQAS:h) ST1326 Car boxypepti dase | nhi bitor
M.N- 4760 (mech) Leptin anal ogue (class) MetrileptinE.

Combi nations The invention features a conbination =
t her apyheimvpntien f@atamﬁ amgm@mad@nathgrawmnpnsmg administering

G aEPeR et sBtos SiRHES e SGFH iibRyreabfone Wiinore
iR RRicHgePY 2f&ﬁﬁe>ﬁeaﬁheﬂ§§mlbbé&s@; cﬁssmidmmeox or ‘
conpl i cati ons ereof. The denonstrated efficacy

sEsveiated Bymetams gr aorwlisaiionsoherecfofThe moahrat@dteé&cacy of
t t; f
B blfsdh ool Vip Bl BN Bu] DAIdERES i b s crug

helgee forrthe hasztsenobf N@Dlvhmchuarnammt Sfrro@rglud:wde m‘abebrpebn
antj di abetic agents, such as

dnBibrteEchp oA HSRaNsM PhRCHaR élstﬂﬁet é’?ﬁba@%’ﬁf antidiabetic
%ﬂéfﬁé %cﬁ% RO dBlatéist RS dlgEIBEeﬁ %Bﬁ?tﬁﬁét}’orf Pay have the
evVe conbl ned therapeutic or ar maceut
eddvandang of mda:blngethecamhmum‘ealmbr drugheecessary to achieve
combined therapeutic or pharmaceutical efficacy, relative to the use of either
drug alone, thereby reducing one or more adverse side-effects, which often
include weight gain, edema, cardiac hypertrophy, hepatohypertrophy,

hypoglycemia, or hepatotoxicity, or ahy combination thereof.

The invention provides a method for treating diabetes or Syndrome X, or
complications thereof in a subject, said method comprising administering to
said subject a jointly effective amount of a glucose reabsorption inhibitor in
combination with a jointly effective amount of an antidiabetic agent, such as an
RXR modulator. In one aspect of the invention, the antidiabetic agent is an
RXR agonist or RXR antagonist that increases insulin sensitivity in the subject.
For example, an insulin sensitizer can increase glucose tolerance in a subject

in an oral glucose tolerance test.

Preferably, the diabetes or Syndrome X, or associated symptoms or
complication thereof is selected from IDDM, NIDDM, IGT, and IFG.

This invention also provides a pharmaceutical composition comprising
one or more glucose reabsorption inhibitors ( alone or in combination with one
or more antidiabetic agents), and a pharmaceutically. acceptable carrier. In one
aspect of the invention, the antidiabetic agent is an RXR agonist or RXR

antagonist that increases insulin sensitivity in the subject.
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drug al one, thereby reducing one or nore adverse
side-effects, which often include weight gain, edens,

we andiogasihypert r ophy, hepat ohypertrophy, hypogPgTER1084/024625

or hepatotoxicity, or any conbination thereof. The

i nvention provides a nethod for treating diabetes or
Syndrome X, or conplications thereof in a subject,

sai d thod i Sin admnlsterln t.o sai a
F o nt 9 parycaian i Ghtas reAbseTRRaR @l@é%@%@ﬂﬂm/m
|g‘@'_-p2§ |b|'tcﬂ conmbination with a jointly effective
anobunt of an antidi abetic agent, such as an RXR

modul ator. In one aspect of the invention, the

antid| beti c_agent. i s, an R a or RXR t

Fhat PRt issdnedlcine: HebeAl ot ST G the SoRB LR ohela (V)
Qéf@ﬂ% ‘?\onﬂBxic”EHbirﬁaéeQﬂ%bW éééerﬁaﬂle' SHH @raé?aﬁftsg" OERSSsalts may,
tolerance in a subject in an oral glucose tol erance

thesvevePrles eselul in thetreparationed comByumdisansosding to this invention
S s( i ate or .conm |cat|o th f
B 0 B DB e s RoES SRS organio or

iifygRhicoacias FrElrded \butare aopmﬁnémce Hyldesdhl6eaTrg8ldbromic,
conprising one or nore glucose reabsorptlon i nhi bitors

(hydreiadicoperahlainsHiaic ditrigi PIRosOrSy apelic propionic, glycolic,
t
TS BBAbI aPEE: Pl R el BRI PG, St et

trhethanesdifetie! hyaregmibanssdfonRXBeagaenedulionid¥Rkalic, pamoic, 2-
ant a n| st that increases insulin sensitivity in

Jiaphialenesiyanic, m%enqswgogncuﬁwghﬁmaﬁﬁwcoﬁahcyqi%,
:égé&bhéﬁﬁ’i!’: dr%rl 0?@53_ e?%s-r%\téﬂg% tg%élefcatlgﬂﬁ s;é?@ include,

nmedi cI ne, e sa t or sa ounds
Fort rané aof I|M)ted ¢b evertzatimine; d:tdmorprdq:rhae mamilue; dleltrheynolamine

t abl |t [ts." Oh t
FihBeegeTiRe HES b Rar Biorainee FHESRHBI AL B B BTy ¢ o
tsrgiaﬁrééé'i gk ?)de?ssﬁfm ododith@l br BiRAT MHeestrhedlihds @FF&M@Q'(W) ora

: esentative organi c or inorganic acid
ip’(taruweutjmllyaﬂ@eptﬁbldi sait thereob may t i rﬁramolecular salt

dr obrom ¢ dr perchloric, sulfuric, nitric,
Bﬁ‘BEﬁS’ED‘?"i%SOQ{@g‘? hycg?gép h&ﬁ?‘if glycolic, lactic,
succinic, maleic, fumaric, malic, tartaric, citric,
benzoi c, mandeli c,
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met hanesul f oni ¢, hydroxyet hanesul f oni c,
benezenesul foni c, oxalic, panvic, 2-

woaphiasienesul f oni c, p-tol uenesul fonic, PCT/US2004/024625

cycl ohexanesul fam c, salicylic, saccharinic or
trifluoroacetic acid. Representative basic/cationic
salts include, but are not limted to, benzathine,
chl oroprocai ne, choline, diethanolam ne,

dt. bﬁdmlnaﬂra@@nnéorm@lgn@mam Dpsages ne, al umi num
calcium Ilithium nmagnesium potassium sodium or
zinc. The conpounds of Fornmula (IV) or a

phar negruUGilRRbf thegisbted tenpaluhds hesrapbsitioRy, dricéardBinations
an intranol ecul ar salt thereof, or a solvate or

o diegt eisordersdn oRucoagmand liid metabolista canIbs defarmingd according
TS8R eERRc4 sl ol h 2 Sh3SHS T PN Fiiswogigm. as

alelcasell ﬂi@lpfdd@ddreﬁa‘d@&mibleaﬁm ¢18) PR ENT 08, 54406, 5731 292,
accordin @ocedures wel | kno

e DR Bebdats acliedaZ ol Gy 1Bha2 480 Wl i ¢ Tafiwhichars

E@Q@Q%‘tg@P%?%BPV“EE%%Q%%S@%@%%%? Fininiered toa

\mmhllbgt%ay\anohnMrﬁal routerqf @datinttiaéor) mclnlyhrrgefbelt aatlkmited to,

The conpound ma adm ni tered

SBRGSn aral, TR TS v g RIS ) AR PRtRnterel
HYministidkieA. tF"ren‘érQBI fb‘?%\‘é"cron@ra?bafons@r%? HHﬁff"rﬂéWétlon

i ntranmuscu [ ntr dermal and parenteral

adm'nistratlon Preferably, fornulations are for oral

phar mULeTEsant EUAUET BRoHY BN g se B s ions
HheeEsing BAB TR MdrieQlutddll RizbebRtRNdnRMRORY an®ble BXMore RXR
nmodul ators in assoctation with a ghar maceutical ly.

doedplatis dn easediation wilh agpharnasesiigallyorcaapialie salrars

may be varied over a wide range from1l to 1000 ng per

adult human per day. For oral adm nistration, the

conposTiié aaily assagy ef taegivbyugts onayibd variet loeef awidetfrange from
tabl ets containin 0.01 0.0 0.1 ,.0,5 1.0, 2.5,

51 9, 1480 010 ey edulBkumanst day: dier orakAdmiIraseD. HiS 500
AP SR Al iofiabh 18y RRLA EhE e Bteblis sopteining, 0,01
kIEOSr@At 6ch, TThe2.6p8fod0ds 15, 250 2000ni 80 1%y 200, 250 or 500

milligrams of the active ingredient for the symptomatic adjustment of the

dosage to the patient to be treated. The compounds may be administered on a
regimen of 1 to 2 times per day. The dosages, however, may be varied
depending upon the requirement of the patients, the severity of the condition
being treated and the compound being employed. The use of either daily
administration or post-periodic dosing may be employed. Preferably these
compositions are in unit dosage forms such as tablets, pills, capsules,
powders, granules, sterile parenteral solutions or suspensions, metered
aerosol or liquid sprays, drops, ampoules, auto-injector devices or
suppositories; for oral parenteral, intranasal, sublingual or rectal administration,
or for administration by inhalation or insufflation. Alternatively, the composition

may be presented in a form suitable for once-weekly or once-monthly
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regimen of 1, to 2 tinmes per day. The dosages,
however, nmay be varied dependi ng upon the requirenent

wobosshespat i ents, the severity of the conditi oPChER20g94/024625

treated and the conpound bei ng enpl oyed. The use of
either daily admnistration or post-periodic dosing

NdmiPestRIBhO 36 Gxahié edrd sk IUbE 881t ©P feosttivedtin Bdhd, Buch as
unit dosage forms such as tablets, pills, capsules,

aacanogicasall, 833y ke edppiedoleryavideaa depptirrepakation for

JHBBEHEL0RE BBl devaeRathe 861 bOlhSs BN e Shrn e PR, the
oprércigedl iR iV rifredient oringsedientsrbimigealwitr a phatrabceutical
adm nistration, or for adm nistration by inhalation or

i GRITIEH, (09 Gamvenliora! iaklplieg jnaredientsosiidsas Fom stalchydactose,

i, ' | . - | v .
B0 S ORI RolRE IR ERHRRL ey ppgspnte
sal gumé, dritcother phiermacqadicatidilsentd, @g. waterdecionmad solid

salt, .be adapted to provi de a depot preparation
RPN eRINAPSIiIN centabMNg @omorﬁpg%a@mfﬁgm%weoof one or more

g?&észé Fé‘a%%rpﬁfbﬁhn@@jtbﬁsbéﬁcﬁ Bnedi®n id?ﬁigpa?etiﬁcéde‘ﬁ?s, ora

lent or i1ngredients are m xed Wt
phtearmeceuticalbl acceptatde sak therecbnWaren efiadringdbltieeseng

i ngredients such as corn,starch, |actose, sucrose .
SIBITIaIgn FmPesigs 8s KNPaanisghest i erBbina 416 active
grg%d?éﬁ{mrﬁﬁ%’r%ﬁf@tt@a% dRRPEFse PR R} HP6UdHERT TRE @BHipeRltion so

uents, e.g. water, to forma solid preformul ation
cbapths caroposgition may e readily sodpdividadinie gqually effediive dasage

| : A dinet g
TR e e eRaehE s P B e Bl sl Sl wRlin Rl ¢
s@rhpbs1esieRf theWremdnaded tdant @okhgs %misﬁéﬂhwyﬁé described
COfT'pOSItI ons as honobgeneous t is neant that the

I - .
aahaveecqiginig sem O 1o agputibedmg af herdiveragriediani ory

' : T < _ o may

ORI or W pCERE B e S e il B BT BE Fic A

f compositioi cas beaddatds or ptHdraisenebrepgundessto prbvislessotoshge form

preformul ati on conpositjion is then subdivided into )

Lﬁffqrdw;@s@%n@eo@f RIAONIPHAHOS |°6@63H5tdb‘%ﬁéh? tablet or pill can

CQthplide 84 iﬁﬁé?mo%aée%daﬁpkigte?%sgge ebridofeRt th¥ fatter being in

i ngredient or ingréedients of the present invention.

Tthe foablodtan envepnpd avarfthe iernmerv eThe two components can be
separated by an enteric layer which serves to resist disintegration in the
stomach and permits the inner component to pass intact into the duodenum or
to be delayed in release. A variety of material can be used for such enteric
layers or coatings, such materials including a number of polymeric acids with

such materials as shellac, cetyl alcohol and cellulose acetate.

The liquid forms in which the novel compositions of the present
invention may be incorporated for administration orally or by injection include,
aqueous solutions, suitably flavoured syrups, aqueous or oil suspensions, and
flavoured emulsions with edible oils such as cottonseed oil, sesame oil,
coconut oil or peanut oil, as well as elixirs and similar pharmaceutical vehicles.

Suitable dispersing or suspending agents for agueous suspensions, include

36



10

15

20

25

30

conposition can be coated or otherw se conpounded to
provi de a dosage form affordi ng the advantage of

wee@songesl action. For exanple, the tablet or PCT/USA$N024625

conprise an inner dosage and an outer dosage
conmponent, the latter being in the formof an envel ope
cs\yethettm@nhmateral gunes sush apirpgaeanth, acaciacalgivpie, dextran,

Foaie Egiby e EYCE IO SnEBHEETubSe il Bhykryrolidgpe or
?{;@Fﬁ}ﬁ’\n €The liQuiRdsEms M aGitabiyfiavdrbe stigpeeaingardidpersieg agents

ayed in release. A variety of material can be used
fraay slsotindude the syatjietie apd naduial gges, @xampler tragacanth,

l?g:%lguﬁdﬁ%hg] Qeilﬁgclsre %ntd ﬁ.'%t Iiﬁée aﬁéér&ﬁa?{eﬁl%ﬁ%y édim?ﬂ‘%‘f ition, sterile

aeepahsiond Bﬂd|soﬂnlﬁsfaléfﬁz‘esir@d\ﬂffnscﬁtbnbfmepémlbns which generally
conpositions of the present invention

be
G696 Ip@ﬂa@l@ls nr@sera(atweﬁ ke ampknyeérm%mérﬁvspow pdatinigiation is

'dgﬁr aqueous solutions, suitably flavoured syrups,
aque us or oil suspensions, and fl avoured emnul sions
with edible oils such as cottonseed oil, sesane oi

coconut oil or peanut oil, as well as eI|X|rs an

si m | AMvARLRgRAUSH e combinations of sneNereglupese rsﬁpsorptlon
.‘?ﬁhlﬁl’fér%e&qbﬁ%r@%ﬁtﬁ/élﬂironagtb‘ﬁ‘éucﬁ iR %F‘rﬁfﬁétﬂﬂﬁwnh one qr more
inc a

udesynthetic and natufal guns such as tragacanth,
adatitianal ah’gdlabetac adentsr aray lsoddoninistered in a single daily dose, or

3B Jotel Rivsosie Medendploiderer nHidaRH gosgs F5 R tee or

%HJF faky Ja'ﬂ?v EUAReRHS RS BNt rﬁbréjét; Iﬁ@@éé; Pé&s@%rﬁmﬁﬂﬂtors
I'so include the synthétic and natura

eaqum @ne or ageie @ntldtab&ba@gantsmqwqimgéo% aée.se@hmvenéon can

R pemirl R Eafae Adkn YR Bkl Pan ¥ Bllip g iranasal
PrRRAER A rams trahs Gdrnes RRIAbAtkhe9 Mellikmodw toahbse of ordinary skill in
preservatives are enployed when intravenous

dbat aitstfode aﬁmwst@ésd irelne TaE0 o ediresdsrpal galivery system, the
c#:tég A ﬂgsftr%{tlﬁﬂrmll e chQJrrgeﬁven?cﬂﬁﬁnubﬁ??ﬁﬂe??nﬁ{‘mtermlttent

tors e present | one

Ctﬁrd’ugh@mmh adsdyeorsgiaennor e addi tional antidi abetic
agents, may be admnistered in a single daily dose, or
the total daily dosage nmay be adm nistered in divided

doses f; ih¥@nct 'of Br&Tadministration in the form of a tablet or capsule,
the active drug component can be combined with an oral, non-toxic
pharmaceutically acceptable inert carrier such as ethanol, glycerol, water and
the like. Moreover, when desired or necessary, suitable binders; lubricants,
disintegrating agents and coloring agents can also be incorporated into the
mixture. Suitable binders include, without limitation, starch, gelatin, natural
sugars such as glucose or beta-lactose, corn sweeteners, natural and synthetic
gums such as acacia, tragacanth or sodium oleate, sodium stearate,
magnesium stearate, sodium benzoate, sodium acetate, sodium chloride and
the like. Disintegrators include, without limitation, starch, methyl cellulose,

agar, bentonite, xanthan gum and the like.
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four tinmes daily. Furthernore, one or nore glucose
reabsorption inhibitors and/ or one or nore

wa@niosaiabet i c agents according to the present PCW/ERL000R4625

can be admnistered in intranasal formvia topical use
of suitable intranasal vehicles, or via transdermal
skin RRhERES tPé@bﬂes%HPWK}eh@oﬁ Téf)cﬁﬁec@éd & tHeadmiradtiatlon of a
that art. e admnistered in the formof a
tcom’mmiromlthej eblrrmeu;ndsmaxem comrmwé@r@daamuﬁaee@lmly,on

f fi
SrouenRyeRt &t S0A A ReL ShRBRg REn Wegp the
'CBHWWS dre@radpfidlsterddisebatdtalyl e hiimbBeof 86sadys ¢ each
tabl'et or capsule, the active drughconponent can be

mmﬂ(m@ givem panday.anay nehneesssarphbe Hhe samec 8oy where one

t abl { I
RO I Rl Rekdab S et o fFafiiZLRhd g EFERe, be
RRPFAREEd 1648 fraflientlyi. nders; | ubricants,
di sintegrati ng agents and coI oring agents can al so be
i ncorporated into the mxture. Suitable binders
| ¢ C oo . _
ey St A A A SRy R ol

Shesd skited in that ant,adndawill \Ewlwuhtthe pyniimlamﬂ‘maeumt ased, the
tragacanth or SOdI Il(J)rr? g}ﬁeat e, arate
s

Bighe ahiher Rrgpatadi ”\‘P\dﬁéﬁ '8'3 @ganuﬁﬁ%m gfancement
VS(\}‘? ?h% Hls‘é%%@rdoﬂﬁltﬁﬂd lh t?é\‘?id'i’[lgn'ﬁ‘? ;rae&?'%l égs%%feﬂé@ ifthi tAE [ péfifoular

[Tmtation, starc 'ul ose, agar,
petieatbeiag treated anclgdmgapatiarntt agle; Welgm,edlet and time of

fl t d trat f
rERGtaPR o enet s A ubbTedi R ni stercd

si mul t aneously, sequentially, or in a single
pharmaceuti cal conposition. Were the conpounds are
adm ni Beenevel sepwasitising, oftthe presaidinsmtigoegedlsebeeach

ound gi.v er I t

RAGE S 158: S50 P, B SRR g
diHighiehar Qbsisrlsi drge unBadeldd Vedidies efraf mu|tb@”nellar vesicles.
adm nistered less frequently. Opti mal dosages

ddpesnraes can bedprped Mo e Argsy @? Fridedneidinggad Yot fimited to
%‘hélh@gg{lgh gg s{ﬁﬁé’asaﬂ%s\ﬁ'hg idyiehdindst BphitgoRRklihgu! ar

phosphatidylethanolamines, phophatidylcholines, cardiolipins,

phosphatidylserines, phosphatidylglycerols, phosphatidic acids,
phosphatidylinositols, diacyl trimethylammonium propanes, diacyl
dimethylammonium propanes, and stearylamine, neutral lipids such as
triglycerides, and combinations thereof. They may either contain cholesterol or

may be cholesterol-free.

From Formula (IV) and other disclosed formulae it is evident that some
compounds in the compositions of the invention may have one or more
-asymmetric carbon atoms in their structure. It is intended that the present
invention include within its scope the stereochemically pure isomeric forms of
the compounds as well as their racemates. Stereochemically pure isomeric

forms may be obtained by the application of art known principles.
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strength of the preparation, the node of
adnm ni stration, and the advancenent of the di sease

wa@omdioltddeh. In addition, factors associ at ed w PET/URIH04/024625

particul ar patient being treated, including patient
age, weight, diet and tinme of adm nistration, wll

THastetedifoinBfs REGDd Septbittt by PAFIES: seElé?atthVl%lethods such as
ey ity

conpositions of the present invention can al so be
dchdtinnal @ystallizatioh antl@hnombidgrpplsionechivues @ds@lﬁr‘éwmers

Y bR SePatpiac i FRahateno be e el puelie®Tal .

fadtBrEdrh e éawsawn%bneéw acﬁiv@Sacuwé} yé%ésgorbw cIﬁ‘i?’él
[Tmted to anphipath [ "pi ds such as

mhm@rpamgrdphy‘,hBurewe’@re@phmags)maylalm be prepared synthetically from
nol ami nes

oo $€r§$tsds¥§r%togﬁg@b%ylp&$ §Eq,rf ﬁgg%a{tgy alg,h 8r| 5 Ssmg stereospecific

n-@gm_l dyl gl ycerol s, phosphati di ¢ aci ds,
phosphati dylinositols, diacyl trinmethylamonium

propanes, diacyl dinethylamoni um propanes, and

and- coranRapruRrdh sy BARoSHEHS B the e ryERfon may

Heasirpuslindividuay isomerb et £5 thné aad .cid ram \}aﬂom‘slaipha and
(I'V) and other disclosed forpulae it is evident

dite atigrpaents (helow padahayssheirkane of th@rftrawm@ntln @ﬁldltlon
'@3( erdaKg 598%5%3'?8;‘ ﬁle?ﬁiéggﬁwtfdn (%fclﬁé o i R ddeobdiS %’Eo the

ctur I nventi o
linggntiba give hise to hsixikce pé stdneonsbmemdhem csznlnhqrs poagbe
i sonerjic fornms o ounds as we

SRRy SbieBle e ARy e A Seraatys SO mRpoERPhY.
Oﬁﬁé‘b&%ﬁoﬂﬁdé %f@@gkéﬁrég Bsf sn%\gfe SBRWMIsomer %ry in racemic form

principles. Diast'ereol soners may be separ at ed
ey 3 intialurs ep aoanel possitee Istafsoisaoteras Theawn-tacemic forms may be

tal,l d ch t t ech
EinBe o et pvBlesk B AR PD R oHEE By R examote
S&é REIINR! iRty Hei ddrapdhdtits @hahtimeiaby stfriRd techpdues, such
h optically active acids or bases or by chiral

pagaﬁtpm]y‘vf dpstereemeriediaiisrist salhigymaties. dée compounds
%%?%ise%%%%%?éyd G eb¥alb b FERBIGRLAAI euxiiany, folowed by
sétroerResgaphiccseparation and/or crystallographic separation, and removal of
the chiral auxiliary. Alternatively, the compounds may be resolved using chiral
chromatography. Unlesé otherwise noted, the scope of the present invention is
intended to cover all such isomers or stereocisomers per se, as well as mixtures
of cis and trans isomers, mixtures of diastereomers and racemic mixtures of

enantiomers (optical isomers) as well.

The therapeutic effect of the glucose reabsorption inhibitor administered
in combination with one or more antidiabetic agent(s) in treating diabetes,
Syndrome X, or associated symptoms or complications can be shown by
methods known in the art. The following examples of combination treatment
with SGLT inhibitors and other antidiabetic agents such as RXR modulators

are intended to illustrate the invention but not to limit it.
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reacti ons. Sonme conpounds in the conpositions of the
present invention nmay have various individual isoners,

wgeoek/oss18 rans and cis, and various al pha and PEL/ES2004/024625

attachnents (bel ow and above the plane of the

draw ng). In addition, where the processes for the

pr epar@t yRtHticidterARBEPRIAGDIRCCOr ding to the
invention give rise to mxture of stereoisoners, these
i somer@neragpeet of dieinvestiob jeatoraceeempaands etiarmgladV) as

h . - ati h t : :
SBRGr R PR P LTl BT RERHRR A0 e ST PR APBended
f MAiMsAT has8idddER ddorsedEn dPERly I eematierazebrding t traditienal
non-racem c fornms may be obtained by either synthesis

swynthadisl argaoie. chemsten methedss onagcortdng texaatsixer gganbinatorial

r . ' hej e ' ;

(EEMFED aiethBusn The SERERRE AT PRI ST R0 e Yeheral
RAlidandeyasdbbtdiled mxaples dhieowahp diseiisedesorapaundsemay be
resol ved by coval ent |inkage to a chiral auxiliary,
fRSEP@Y@Sd by chronat ogr aphi ¢ separati on and/ or
crystal | ographi c separation, and renoval of the chira
auxiliary. Alternatively, the conpounds nmay be
r'egNMReghactiangershineasurebrama BrgclerAC-3001 (856 MHzpspécimmeter
noted, the scope of the present invention is intended

Liis@vfanabinyBUSshe gms%g A inkdribPSthR@ARY S per se, as
well“as mxtures of ciS and trans i soners, m xtures of

di astereoners and racem c m xtures of enantioners
(optical isoners) as well. The therapeutic effect of
t he gl ucose reabsorption i BRalmpleod admi ni stered in
conbination wth one or nore a\nti dj abetic agent(s) in
t3-EEtmgbenabie?-63-D-glisaPyiRBosy )'6H‘%§‘§§Iﬁ:i ated synptons
or conplications can be shown by nethodsiknown in the
art. The foll owi ng exanpl e§No u@ i on treatnent
with SGT inhibitors and opk rei abeti c agents
such as RXR nodul ators are dtoillustrate the
invention but not to limt W G Synthetic Chem cal
Exanpl es. One aspectyw iigvention features

compounds of formula (IV
HO

“10H

A. 5-Bromo-3-formyl-indole-1-carboxylic acid diethylamide: To a suspension of
sodium hydride (0.93 g, 37 mmol) in anhydrous THF (75 mL) was added dropwise a |
solution of 5-bromo-1H-indole-3-carbaldehyde (7.5 g, 34 mmol) in anhydrous THF (60
ml) at 0 °C. After stirring at 0 °C for 15 min, N,N-diethylcarbamyl chloride (5.0 g, 37
mmol) was added dropwise into the reaction mixture. The mixture was warmed to
room temperature and stirred overnight. The reaction was then quenched with water
and extracted with ethyl acetate. The organics were washed with brine, dried over
anhydrous sodium sulfate and concentrated in vacuo. The residue was crystallized
from ether/hexane to give the title compound (8.75 g, 80%) as a white solid.

B. 5-Bromo-3-(4-ethyl-benzyl)-indole-1-carboxylic acid diethylamide: To a solution of
Part A (3.3 g, 10 mmol) in 20 mL of anhydrous THF was added dropwise a 0.5 M
solution of 4-ethylphenylmagnesium bromide in anhydrous THF (22 mL, 11 mmol) at
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synthetic organic chem stry nmethods or according to
matri x or conbinatorial chem stry nethods. The Schenes

‘Eb E’?ﬁ bﬁétldlr[ ﬁll)ﬁ@l‘é’WaE’%BHhﬁ’Lﬁ’ec%ﬂﬁhQ'at QuiCiaaD Ml quenched with a

et ai | exarrp es of how the di scl oséd conpounds may
mtmraamaemOrﬁmml\Ehlsmrm:solatlm redmdagtesiwibh ewyBlaaeteée The organic

AC_ 300 g%gdr%éy(?{gsf éroﬁﬁ%ge g%{% {:%r%triﬁngt Yh&hd 2%fe crude
%rééuét\/odé Q@ébmlréctﬁr &1 thelae&t g@ppyranosyl)-1 Hindol e

Brono-S-fornyl -indol e-i-carboxylic acid
d| et hyIcamsdbttlomo)féhe esypdenipidotecarbineldn 26 miiycnfm@l()@ng@hane was

(ﬁc@éﬁ W%@PE?" gﬁdr ?1%);0 e 752—%) CW‘?SHowece gy additionofa 1.0 M
'?dlurﬁb‘h' r§§ﬁﬁtb%mﬁi@’lﬁ%léiﬂo@rﬂeth§ﬁe'(‘Q@HL 120 R rWﬁlé reaction

After stirring at C for
rmlxturbl Wsasjcmtherdastmamg/ bt €18°dC fate2q Hir) cg;en@hedmth) wakes and warmed

A <ou REParaiCr o RESR ST WA AP b dPR a5 c extracts were

ed &%ﬁffo‘afhrﬁ@ﬁlfﬁféeﬁoﬁé@lﬂ%}ég ifWhELud\Bh& thAstHatographed with silica gel

extracte acetate. The organics were washed
valumng)wuth ethy racetiateﬁlev(aaal@@tr‘tﬁﬂs) te peiv\ide the titked camgound (3.4 g,

eptyated | vac The residue was crystallized
%ﬁn gf-’ﬁﬁ@ﬁr?ew Eggl ve the title conpound (8.75 g,

8@% @B?omﬁlﬁ-@t ény'l Qen%{g -1H-indole:  The compound prepared in Part B (3.4
5- Br ono- 3- (4- et hyl -benz -indol e-1-carboxylic acid

o, 6. Rynraat) aeas digselved |Iruetftam0bf603a1rLt) apd 2578 aguegus sREIUM hydroxide

S@Pﬁﬁkﬂ%hﬁiheaﬁgpﬂ@%ﬁogﬂwmﬁgﬁe?gﬁugerrﬂbr et 1%? 36\1 0. AxdY! cooling to room

aeMpdratuse, The rﬁliﬂjréhmasldnum@k/v)tha/&/éleﬁ(ﬁo FHILE) d:cﬂmeinitrfated in vacuo to
m xture was continued stirr

eEVenOs @fethanal anateé&rast'ﬁﬁig\ﬁitm Rifh ?6&%&% EBP lﬂrg@wc extracts were
%Qsﬁééi | efé\n?a‘?er‘"éﬁcf]gﬁﬁgy rlv%fS\tlé’rtﬁw EP&Jsoé&ﬂUﬂn%lg‘Pétté ahbToncentrated

Gver sodiUm SuTT ate Aand ConcentT at e
viac:aouo THdewrude ppodubi stasnausifiesidoly dinoetatbgraphytdresiliexgel eluting with
Setatﬁ(/)r acetate / hexane (1:4) to provide the title compound (2.0 g, 79%) as white
needle crystals.
D. 5-Bromo-1-(tert-butyl-dimethyl-silanyl)-3-(4-ethyl-benzyl)-1H-indole: To a
suspension of sodium hydride (0.12 g, 4.8 mmol) in anhydrous THF (2 mL) was
added dropwise a solution of the compound prepared in Part C (1.28 g, 4.0
mmol) in anhydrous THF (6 ml) at 0° C. After stirring at 0° C for 30 min, a
1.0M solution of tert-butyl-chloro-dimethyl-silane in anhydrous THF (4.5 mL,
4.5 mmol) was added dropwise into the reaction mixture. The mixture was
warmed to room temperature and stirred overnight. The reaction was then
quenched with water and extracted with ethyl acetate. The organics were
washed with brine, dried over anhydrous sodium sulfate and concentrated in
vacuo. The crude product was purified by chromatography on silica gel eluting
with ethyl acetate / hexane (0.5:100) to provide the title compound (1.75 g,

100%) as a light yellow oil.
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To a solution of the crude indolecarbinol in 20 m _ of

di chl or onet hane was added triethylsilane (1.16 g, 10.0
wonwb)p12318 - 78 C, foll owed by addition of a 1.BCIMMUS2004/024625

solution of stannic chloride in dichloronethane (20

m _, 20 nmmmol). The reaction mxture was continued
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prepared in Part B (3.4 g, 8.2 mpl) was dissalved ip
sluraiastons (# 319, ShamelPERRASEH SSIHCTRFA PArERINAddopeR

t :
bl REESHE 1okt 09 o PSR (DAL oo acca
Rt X78re st dipéridedf 16 finvwatherre@bfiomixtueo neerstiradest —78° C
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demy, hr feactier progiesy Wgarmenitored Ayt -Gler droR saBwpletiathe
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 RASg T D5 oY LA SO MR EHS AL warmer
mtbl Ed)(lﬁmﬁtén'@yer@thf@gnﬂ tieg edvionMixture seageiluted wiithnethyil adetate.
et hyl acetate exane (1:4) to provide the titl
JARRIGARIC XURCE Wetrqvag e@\m?mhewwgéa\ﬁé%mﬁﬂﬁé oV anhydrous
3PP Splets g sensgivated 11179195 TS SRy pisgct s purifed by
lshrovdatograghyy an siliepayed ebutingfwitioeihyhatstate tleexaneld :4), to provide

4 ST AL s A1 (200, 4o RAde Shoputop P
Sy 2 DT iRl oS biin . T
treixturb wad used direstlyi todha ylextsteprwithout duritlyeh puriicatin.

(4 Jolsoltigy AT qt}“@sqﬁ%d St By SichBt bl (20 mL) was added
:tﬁémrsﬂéHé ﬁoe .g'}ﬁL?%.'zrrh%l)oé(telﬁ ahtiolided 'b_?ﬁtﬁé I@RitlSof trifluoroborane

en-quenc Wi wat er’ and extracted with ethyl
afiethgl eheflf&2onigahBaamot) AAftersdii betweemr +3(@fo d20%d for 1 hr, when

over anhydr.ous sodi um sul fate and goncentr at
TLC analygls indicated the reaction was comp(ieted, ﬂ‘uer ?ea%%

addition of saturated aqueous NaHCO3 (3 mL). The mixture was warmed to room

01|1 r\]/vas quenched by

temperature and stirred for 1 hr. The reaction mixture was extracted with ethyl
acetate. The organic extracts were washed with water and brine, dried over
anhydrous sodium sulfate and concentrated in vacuo. The crude product was purified
by chromatography on silica gel eluting with ethyl acetate / hexane (1:4) to provide the
titte compound (0.68 g, 19% for two steps) as a yellow oil.

F. 3-(4-Ethylbenzyl)-5-(2,3,4,6-tetra-O-benzyl-B-D-glucopyranosyl)-1H-

indole;Part E (0.68 g, 0.78 mmol) was dissolved in THF (15 mL) and 25%

aqueous sodium hydroxide (5 mL) and the resulting solution was brought to

reflux for 3 h. After cooling to room temperature, the mixture was diluted with

water (30 mL), and extracted with ethyl acetate. The organic extracts were
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vacuo. The crude product was purified by
chromat ography on silica gel eluting with ethyl

waec@sais18 hexane (0.5:100) to provide the titP@fr/Uszoo4/024625

compound (1.75 g, 100%9 as a light yellow oil.

3- (4~Et hyl benzyl )-5-(2, 3,4, 6-tetra- O benzyl -

by &5 IHIGRRYWABO8NA brife (@r‘i’éd By yanhydiro®s Sodiufi élﬂfaaxé Bnd
Hindole: To a stired solution of the conpound
pransentatadhinpaacuoD The: areidg, pradictiwas puiifieciby ciirgmategraphy on

cte ekt Wt RS Lhetel® 3PS BRyMa e it ggmeound

a(omagl @ﬂO/ngas]vﬁmfg solidAfter stirring 30 mn, a sol uti on
2, tetra- O benzyl - b-Dgl ucol actone (4.3

8.
nanrs (4o tylhesaybS-(BeBeglicanyragondntiddadele: R ; A solutlon of Part F (0.30

BPRRACBSS R D I Akl P Rl LA roneted over
THE% PRt irh @il's Batd | yetq 0 \BBsg Sdnddred géi of I-Vz)ffoﬁhf)‘hr thdEatalyst was

(reaction Pro ress was nonitored by T Upon
demnved nfitradon eadithe filtratg iwaseccarpenyatattinetowior hrhe crude product

Nk BPHTED BY PR TRd i o Hee GEFR RSl Ml it apaipiprororm

etiioyt O(E)Q@tpad)\ﬂde THi@tMcga@m@oand e.ousy, \25%) a@ah/ﬂdte/\sdlid "THNMR
wat er and brine, dried over anhydrous sodi um sul f

mom&@mww (Fadib. 713l2e(dcﬂud%~5BHédth) g - 7 15(m 3H), 7.06

r| f o) raghy [ e

Qb Bp 2D R L A8 315 6 8D £ a3t @ 0 -
ITI_BZHIQ§I1H9?CB VaCICDBSé(m;l 1%;3@&3@148 (m 2H) 345 3.41 (m, 2H), 2.58 (q, J
2,3,4, 6-tetra- O benz %_Irlucolactone 2% - 50%
o=f7t53é'|7d@é'i réd%jc{ o|7)6%)§lz ) MS: praM+da) 428hi s
m xture was used directly to the next step w thout
further purification. To a solution of the above
m xture (2.8 g) in di chl or mm (20 n.) was added
trleth si | ane 30 0C, followed

@M&wwaﬂ 3(4171@36%@&@% 1&1 MR ether (0.2

rrL 1 6 mol ). After S|r|ng bet ween .. 3d,0 - 20 C for
1 hr, when TLC analysis i® reacti on was
conpl eted, the reaction 5
saturated aqueous NaHCg 3
warmed to room t enperat ur
reacti on m xture wag€
organi c extracts were wa
dried over HOY

snched by addition of
m.). The m xture was

and stirred for 1 hr. The
tgd with ethyl acetate. The
d with water and bri ne, /
101

OH

The title compound was prepared as a white solid, from 5-bromo-3-formyl-
indole-1-carboxylic acid diethylamide (Example 1, Part A) and 4-
methoxyphenyl-magnesium bromide by the same procedure as described in
Example 1, Part B to G). "THNMR (300MHz, CD30D) & 7.49 (s, 1H), 7.32 (d, J =
8.20Hz, 1H), 7.19 - 7.15 (m, 3H), 6.95 (s, 1H), 6.79 (d, J = 8.55Hz, 2H), 4.18 -
4.15 (m, 1H), 4.02 (s, 2H), 3.88 - 3.85 (m, 1H), 3.74 (s, 3H), 3.70 - 3.66 (m,
1H), 3.50 - 3.48 (m, 2H), 3.42 - 3.35 (m, 2H). MS: m/z (M+Na) 422.

Example 3
5-(B-D-Glucopyranosyl)-3-[2-(4-methoxyphenyl)-ethyl]-1H-indole

43



10

15

20

25

anhydr ous sodi um sul fate and concentrated i n vacuo.
The crude product was purified by chronmatography on
waRlosom3gel eluting with ethyl acetate / hexanRCT/LIS20D4/024625
to provide the title conmpound (0.68 g, 19% for two
steps) as a yellowoil. F.
3- (4- Ethyl benzyl) - 5- (2.4, 6-tetra- O benzyl -
b- D- gl ucopyranosyl )-1 Hi ndd e: Part E (0.68 g, 0.78
mol ) was di ssol ved i ‘ and 25% aqueous
sodi um hydroxide (5 m_agnd the N ting solution was
brought to reflux for 3Yh. After cool PRE3 to room
tenperature, th8%i xfuré™as diluted with water (30
m), and extractegwhNh-ethyl acetate. The organic
extracts vverevvashed Wi vvater and brine, dried over
anhydr ous sodi um sul f and concentrated in vacuo.
A. TB%r@m&S-[W(‘DdN@thoWh@hylb-fetlﬁﬂi] indoleht -@Hﬁim@ﬁ@ébw d]éthylamlde
silica gel eluting wth ethyl acetate / hexane

t 605 eRIHRN phé-npe péywwbtﬁmeomp@osyhogm oagorm (£7 g, 18 mmol)

in 3k o T {4 S 2B LS o st (S EMILAihgn nd the
reﬁ@lhﬁ@@éadﬁb(ﬁ mixtireaiss Sldwed ?&@[‘iraéte—m@@ fdr_’l) h\’\%ereafter 5-bromo-

ydrogenat ed over 10% Pearl man's catal yst (0. Q)
-fmw#lnmlq:ércanbomcmtd digthylarmige a9 g %mmwhixamnieéd Part A) was

c@ég gregﬂﬁlgg%ég%%pl%@ \&ﬂ.\?’\%ﬁcp\ggg g?, Sstir gt % (9 for 1 h and then

waHe Ry W@Fﬁpé’r@ahﬁb't&) Gl S@érnféHit Mh@, rélakiion mlxture was poured onto
nmet hanol / chl or of orm 00) provide the titled

1N bl sohdioparakexjra Ithsetbyl\meﬁaies di hedcormbmm ethyl acetate

xg%?% We%ﬁ%&gﬂb?ﬁr#\g’_&i?ec} og%r Bhfcfro&Q?oélym gu%f and

coﬁc@ﬁ’f]réf_’ed ng)zall_;E}o 1§he c‘iudé fcbﬂucl |v|)as ﬁhrﬁﬂad(tﬁy crﬂﬂ}naté%l&'bhy on silica

95 H?q 5(m 3.53 48

g ﬁ{ut@g)wntgeﬁyl acega llqemang.(ﬂ 4)2t_05“goy|q,e emlm%@gfalkenes (2.3 g,
9 5 '

ORIz 151 kds g bl plo Aol of e Fidve MEBRR5 (2319 5.4 mmol) i

did¢thlorohedthaEIBOHMNL ) was h@drogdnaldd over Adam’s catalyst (300 mg) under Hp
(15 psi) for 2 h. The catalyst was removed by filtration and the filtrate was

concentrated in vacuo. The crude product was purified by chromatography on silica
gel eluting with ethyl acetate / hexane (1:4) to provide the title compound (1.43 g,
62%) as a colorless oil.
B. 5-Bromo-3-[2-(4-methoxy-phenyl)-ethyl}-1H-indole:Part B (1.43 g, 3.3 mmol) was
dissolved in ethanol (30 mL) and 25% aqueous sodium hydroxide (10 mL) and the
resulting solution was brought to reflux for 3 h. After cooling to room temperature,
the mixture was diluted with water (30 mL), concentrated in vacuo to remove most of
ethanol, and extracted with ethyl acetate. The organic extracts were washed with
water and brine, dried over anhydrous sodium sulfate and concentrated in vacuo.
The crude product was purified by chromatography on silica gel eluting with ethyl
acetate / hexane (1:4) to provide the title compound (1.0 g, 91%) as a light brown oil.
C. 5-Bromo-1-(tert-butyl-dimethyl-silanyl)-3-[2-(4-methoxy-phenyl)-ethyl]-
1H-indole:  To a suspension of sodium hydride (0.081 g, 4.0 mmol) in
anhydrous THF (2 mL) was added dropwise a solution of Part C (0.85 g, 2.7
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OH The title conmpound was prepared as a white solid,
from 5-brono-3-fornylindol e- 1-carboxylic acid
waoele@sloyisasi de (Exanple 1, Part A) and 4- PCT/US2004/024625
met hoxyphenyl - magnesi um brom de by the sanme procedure
as described in Exanple 1, Part Bto G. 1HNWR
ﬁﬂ%{w %%19@%%?)5 HHF- ('%%()Sat OLC') Af?er?s%rrﬁr?b atJOQC ?GJZC’(U me alo0M
gsatign optdyt- butylkcladoro-dlm&hyh$|latie)ln anhtvgrc(us TIﬂFl)(S 23m&83 2

3m§b§?w%m3§l:cligh]drgpwse§ng)zt%@r’gag@oq FHIXtE“% Tﬁ%‘mlﬂé was warmed

(M*‘r'&@)n tetRperBiABRINR stirred overn ht. The reaction was then ?uenched
(}b D-d ucopyranosyl %}E mat hoxyphenyl ) - et hyl ]
HWj hd\@t@n-w@@q;gactedjwl thyl acetate The organics were washed with

y?ﬁieo ar@egl %?eégaﬁw\ﬁiﬂrﬁgxgocﬁlg%%% %%E% ﬁl)g{:el“ﬂrated }n Sg&?é) *The
dergtosbead purfﬂléli"@@tﬁl‘bm&tb@mpﬁv cﬂ’ﬂblﬂéa @@l émnﬁg gwth ethyl
18 mmol ) in anhydrous THF (75 m at - ed

Lagetate )ohemane (0: e8] to m@dldeﬁbert@mom@mb@c&)z §n79%) asa
% allowed to stir at - 78 Cfor 1 h.
g/%ﬁ?er "5-brono- 3-fornyl-indol e-1-carboxylic acid
10 dbet3aB- B%lﬂ:@obﬂraﬂogyl)-@ E@lmethoxyphényl)-e i1 I»ﬁ)ndmé The title

added and the resulting reaction m xture was al
t ePrBpPYNGwas prgparetos a whl’r@rﬁphﬁhé‘ﬁmaaﬁéa by ¢he aame procedure as

SR Tahrb i RIS B SRR, R 5 7.58 (5, 1),

eYBW(daQ&I@DeH Thie) compiiaed eta‘wsb ﬁ59F-l2tﬂ-I)9>Vt1@@ddSJ 6.63, 2.16Hz,
wer e washed th rlne drled over angrous sodi um

s, a@t%Zé%d”'&)oﬁ@élm@gﬁe(mﬁ}H)véoﬂo(d Pire <9r9ltrlife1b+)o@@dt-3 87 (m, 1H),
15 "8FaRY" %H? fl78Y 3y an rs""@JFY oty fH& Sf 089 - 348 [H%H), 3.00 - 2.98

acetate
mnxt 2 e 2(94 aplotn@s, Z{I-EI!) IM@ m%@@lﬂﬁfam%l 1) as a brown
oil. A solution of the above al kenes (2.3 g, 5.4 nmol)

i n dichloronethane (100 m ) was hydrogenated over

Adam s catal yst (300 ny) U@;(g[nﬂ‘l
3-(4-Ethylbenzyl)-4~(3-D-glucopyranosyl)-1H-indole

Et

A. (4-Bromo-1H-indol-3-yl)-(4-ethyl-phenyl)-methanone: To a suspension
of AlCI; (3.0 g, 22.5 mmol) in dichloromethane (50 mL) was added a solution of
4-bromoindole (2.21 g, 11.3 mmol) in dichloromethane (25 mL) at room
temperature over the period of 20 mins, followed by the addition of a solution of
4-ethyl-benzoyl chloride (2.5 mL, 17 mmol) in dichloromethane (25 mL) over
the period of 20 mins. The resulting solution was stirred at room temperature

overnight, and saturated sodium bicarbonate solution was added in a water-ice
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(15 psi) for 2 h. The catal yst was renoved by
filtration and the filtrate was concentrated i n vacuo.

wab@sotasde product was purified by chromat ogr apdiyusIw04/024625

10

15

20

25

30

silica gel eluting with ethyl acetate / hexane (1:4)
to provide the title conmpound (1.43 g, 62% as a

Oé)étﬁrtb %%%n?h lttze %actton The aqueaqus layer was extracted with
Br ono- 3- met hoxy- phenyl )-ethyl -1 Hindol e: Part

Edl(:I:IJom}ngthaBes Trhﬁ)d)r)gam wiersswashas Wit @trlhandtleq B@entant)ydrous

BT h oL RUS ORCRE BN Jo gRRIE o TR e pBRst s triturated in
Actléﬂtw EBRY kA Bbin tmpmlé esmpoahd (€8 ¢, ¥& WiiteW¥ids.
luted with water (30 niL), concentrated in vacuo to

anbV@amﬁsﬂewlf@WhéfthmOaﬁH -inglelr 3h-dé-afihytphenytmethanone: A

R Geiora CmPRAE ple RT3 FERLE (B LirPhol fblyammonium

CisraaRaé (@Y ed, 005 waaol andfereerdsulford shloriva S 1 @J%I 7.688mol) in 25%
by chronmat ograph on silica gel eluti nngI th

RUteQUS s’octwdwdr@qdaﬁ(t Blpredd knzene (BPtMlk) W@ﬁﬁgtﬁﬁé at room
(teBQpe%tu?& éq/eﬁﬁg i tﬁﬁ"i]%a%['?%'?@ir? s suesncft&d by addition of water and

yextreted Wtatdthyl]aceiatﬂel mth@ @'gaiﬁm laystuspe ngished ofitrswdienand brine,
V\%'d“ de 081 i n anhydrous THF (2 nl)

@da@\é%rda WY@W%%OCHUWLUE% ﬁngfcopgentr@te@dn §8CHo and
ict:'t?r?}ﬁlgrt] ggr‘aph%@ndél %J 'ﬁul(r'r)g th\ (@?\XI ?tatéfh%%ne (30:100) to give the
ttithe edropguing (M.60 @, d6REt hyI si I ane i n anhydrous THF

(Coot i bReizeparatoid iRt e o Pils,  Toa
LIRRARLUTACANG. 04 6 o iR BRhibmeTiiine PRNHLYNasafided

t hen quenche wat er "and extracted with e
aoeraaedertThutylanmize compler @ .5 ghe dimot) fat l@r‘theTheI rresdtlng

Sr\a{tg{yléraenw%g rsﬁr:tjfég %?gi °w@23|0€|ﬁtg1%agﬁgwgci 50 ggdtdrlt%neof a solutlon ofa
cHSm &?ﬁﬁﬁhtﬁaﬂ% gogn %ag) g |th|(|5]goﬁ@nﬁéth§ﬁg3(h5 mL). The

acet exane ( to provide the titl
crexcbom dhixidr® Yag, stine atasom tengjﬁratwe loserroght, abd NaOH (3M, 20

o o R Bl R L oous

SleyéEggaé :'esezmia@gg?@ gwhytgg%ﬂém% m% 6@@.@5‘3\@@@ %sh)eei with

I7tr>1r$$ (cg{)edlqwer anhydrous sodium sulfate and concentrated in vacuo. The

crude product (0.90 g, 99%) was pure enough for the next step without further
purification.
D. 4-Bromo-3-(4-ethyl-benzyl)-1H-indole: Part C (0.90 g, 2 mmol) was dissolved
in 1:1 mixture of ethanol and THF (20 mL) with 50% aqueous sodium hydroxide (2
mL). The resulting solution was brought to reflux for 3 h. After cooling to room
temperature, the mixture was diluted with water (20 mL), concentrated in vacuo to
remove most of ethanol, and extracted with ethyl acetate. The organic extracts were
washed with water and brine, dried over anhydrous sodium sulfate and concentrated
in vacuo. The crude product was purified by chromatography on silica gel eluting with
ethyl acetate/hexane (30:100) to give the title compound (0.53 g, 84%) as a colorless

oil.
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7.31 (d, J = 8.06Hz, 1H), 7.18 (dd, J = 8.39, 1.59Hz,
1H), 7.10 (dd, J = 6.63, 2.16Hz, 2H), 6.92 (s, 1H),
WG2@%/012368 78 (m 2H), 4.21 (d, J = 8.99Hz, 1H)PCBUSH04/024625
3.87 (m 1H), 3.75 (s, 3H, 3.73 - 3.69 (m 1H), 3.54
- 3.51 (m 2H), 3.49 - 3.45 (m 2H), 3.00 - 2.98 (m
2H) 14 z DD (RIF. Josi 2 H-Midhieg :
E. 4F%!?§?@$R§P%gggéﬁy?gﬁFbEY%FSFgQJgiranoéyl?ﬁ%uﬁgﬁgggﬁgnd\Nas
prepEitDaX aQviitedsold} fidmo FartlD by the same procedure as described in

Exargple e3P & FAe 5 STV (DN oDy ODN 3 735 (dd, J = 7.42, 1.64
Hz. ST B8 0L P i 16007485 TOPRR. BB D EP st 472 (0. ) = 9.4

ronoi ndol e g, oro
Hz, (R} 4185 (&td =démd Henpkl),at.06 ¢d oY er18.4ellpp3.6@- 302 @0, 3H), 3.44 -

3.394bidigh 2t o IR PBR A 1 SBPAL 2HE - ok Y 7 AOSHz, 3H). MS: miz

(M+ghy@b@yonethane (25 nmL) over the period of 20 m ns.
The resulting solution was stirred at roomtenperature
overni ght, and saturated sodi um bi carbonate sol ution
was added in a water-icebath to quench the reaction.
The aqueous | ayer was extracted with dichl oronet hane.
The brganics were washed with brine, dried over
anhydrous sodi um sul fate and concentrated i n vacuo.
The crude product was triturated in diethyl ether to
obtain the title conpound (1.8 g, 48% as white
solids. B. (1-Benzenesulfonyl-4-bronp-1
Hi ndol - 3-yl ) - (4- et hyl - phenyl) - net hanone: A m xture of
a compound prepared fromPart A (1.6 g, 5 mol),
t et rabut yl ammoni um bromi de (0.16 g, 0.5 mmol) and
benzenesul fonyl chloride (1.3 g, 7.5 mmol) in 25%
aqueous sodi um hydroxide (10 mM ) and benzene (50 m )
was stirred at room tenperature overni ght. The
reaction m xture was quenched by addition of water and
extracted wth ethyl acetate. The organic | ayer was
washed with water and brine, dried over anhydrous
sodi um sul fate and concentrated in vacuo and
chr omat ogr aphed on silica gel eluting with ethyl
acet at e/ hexane (30:100) to give the
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title conpound (1.80 g, 76%. C.
1- Benzenesul f onyl - 4- br ono- 3- (4- et hyl - benzyl ) -1

woRiseadzes To a suspended AICI3 (0.8 g, 6 nmol PCT/NS2004/024625

di chl oronet hane (10 m _) was added

borane-tert-butyl am ne conplex (0.52 g, 6 nmol) at O
Q€. BibhtRjicA Pxlahiplgs:M xture was stirred at 0 OC for 10
mns foll owed by addition of a solution of a conpound
fromPart B (0.94 g, 2 i£hl or onet hane (15
m.). The reaction mxtu:m@)%AMp gt ed at room
tenperature overnight, and NaOH (3M 20 nLOwnas added
with crushed ice to quench the eacé The basic
aqueous | ayer was extM&&?"é@l‘% ﬂaﬁromat hane. The
organi cs were washed with brine, dried over anhydrous
SOBhiHY @Mhémewéemn%m hafrf SGLYE‘BIBNAST BRd ‘ébHQl‘?uctlon of

product (0.90 g, 99% was pure enough for the next

‘sthepmawnmailan expression pectof: Tdwt hlamanlstLﬂ cDNA (Genbank

AT i é@%@ﬁf%Zﬂunﬂsmaﬁn‘éz?%t?ieeoﬁﬁﬁﬁnaﬁﬁﬁé?@f@/\
1(6%%%%%955%)%@@&%@@% hE AR B&trﬂﬁjll(obM'AQ were

he resulting solution was brought to reflux for 3

AubsionssontnpcBNAr-ashsequanseditaverify the iriearity ef kh@scon'struct

“diluted with water (20 nmL), concentrated in vacuo to

r@é%va.dﬁoéftc% I@tééﬂé‘gtlablly@gre%élhg@\ﬁﬁi%ﬂ smtwh &tmuman SGLT2:

acetate. The organi c extract re wash wat er
arranbfectien of (GRO-K\ eellsaway pedosmed dising @MRlEt(é reagent (Life

CPRIR S afefSBS. MR FigHR R Wl Befbled e

q&%éﬁ&i BERENtbRRic1O9) 8 (GitovBRL herand |s$ar€d3W)Ué’t‘1100 pg/ml.
(0.53 g, 84% as a colorless oil.E.

andmcﬁtahylcm@ﬁmr)e-thelo champaigrireshysiag 88/ functiorpli assel slescribed
e| title conpound was prepared as a white solid, from
F% YD by the sane procedure as described in Exanpl e
1, Part D, E, F and G 1HNWR (300|\/HZ CD3(I)) d 7 33
( = 7.42, 64 Hz, 1H), :
I] basq@ assgy fW spmunsﬂppeadg@t ngcos_g_granspom @QII lipes-stably

9%&)1 g%'ilﬂ %H@%Séigg%(r %]G%@veg Zﬁen &g@%gﬁ faﬁc%ﬁ"}alénaly&s of
NEa5-dependeht gldcdst (ptake. Brieflyeells Rehe platebat(a dedsity of
765?,8'6% 'ceﬁsH%)'er \Ik//%il inn{'—.iz%-well plate and allowed to grow for 48 hours. Cells
were subsequently washed one time with Assay Buffer (50 mM HEPES pH 7.4,
20 mM Tris, 5 mM KCI, 1 mM MgCl,, 1 mM CaCl; and 137 mM NaCl) and
treated with compound in the absence or presence of NaCl for 15 minutes.
Cells were then labeled with "*C -o-methylglucopyranoside (AMG, Sigma, St.
Louis, MO) a non-metabolizable glucose analog specific for sodium-dependent
glucose transporters as previously described (Peng, H. and Lever J.E. Post-
transcriptional regulation of Na®/glucose cotransporter (SGLT1) gene
expression in LLC-PK1 cells. J Biol Chem 1995; 270:20536-20542.). After 2
hours the labelled cells were washed three times with ice-cold PBS. After
aspiration, cells were solubilized using Microscint 20 (Packard, Meriden, CT)
and Na-dependent "C-AMG uptake was quantified by measuring radioactivity.
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(MrNa) 420.H. Biol ogi cal Exanples: EXAMPLE 1 Materials
and Met hods d oni ng of the human SG.T1 and human SGA.T2

weDNs®13mgl construction of the manmal i an expr eBGT/082004/024625

10

15

20

vector: The human SG.T1 cDNA ( Genbank M24847) was
cloned fromhuman small intestine. Human SGLT2 cDNA.

( ﬁﬁg@@ : U R deind e .
fu cwmbslubJ %g%éﬁeﬁ'mﬁf”é ggﬁ'ence htS 5"
veapoirgdtasethierflodghibitipnadr 1056 vadues frooca ref@esentattive expériment.

Hergetityion skt diReaewe eIl WIS 4R Por med
usi ng DVRl E- C reagent (Life Technol ogi es,

Gai t hersburg, MD). Transfectants were then selected in
the presence of the antibioti cTABIIB3(G bco-BRL, Grand

characterized usiOHOKEGLURCt i onal assagH#SSGLbE
bEkampleG#l | - based assay for sodi um dependent gl ucose
transport: Cell |ilk&d | y_expressing hGhBHUME T1 or
SG.TZ were then1§"§'e® fardypctional analysis of

Na+- dependent gl fiCo Q ptake. Briefly, celnactivere

pl at at a dengf f. O cells per well in a
96-wel | plate aﬁ%%glln oa@?@@ grow for 48 HHE¥e Cells

wer e subsequent | y ygshedgepe tinme with Assay Buffer
(50 mM HEPES pH %ﬁ 20 WTH s, 5 mM KC MaptiNgr vya 2,

1 mM1CaCl 2 and 15@71@/&'@@4 and treated vv'thhcic\:/onpound

Cells were then | abeled wth 14C
- a- net hyl gl ucopyranosi de (AM5 Sigma, St. Louis, M) a

non- et abol i zabl e gl ucose anal og specific for

sodi um dependent gl ucose tﬁzﬁﬁﬂéiéiérs as previously
descri bed (Peng, H and Lever J.E. Posttranscriptiona
regul ati on of Na+/ gl ucose cotransporter (SG.T1 ) gene

expression in LLC PKin vald Assdy PoPEffidwiy 1995;
270: 20536-20542.). After 2

Male Zucker Diabetic Fatty (ZDF) rats (7-8 weeks) were obtained from Charles
River. Animals were maintained on a 12-hour light/dark cycle in a temperature-
controlled room. Animals were given ad libitum access to food (standard
rodent diet Purina 5008) and water. Animals were fasted for 12 hours qrior to
initiation of the experiment. On the morning of the experiment, animals were
administered vehicle (0.5 % methylcellulose) or compound by oral gavage
(1ml/kg). After one hour, animals received an oral glucose challenge (4 mlkg
of 50% solution) and were immediately placed in metabolism cages. Animals
were given free access to water and urine was collected for 4 hours. Urinary

glucose was quantified using the Trinder Reagent (Sigma).

49



hours the labelled cells were washed three tinmes with
ice-cold PBS. After aspiration, cells were solubilized

waigisg1hier osci nt 20 (Packard, Meriden, CT) anpBCT/US2004/024625
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Na- dependent 14C- AMG upt ake was quantified by
measuring radioactivity.Plates were counted in a
TopCount (Packard, Meriden, EXpmPesy ts are reported
as the % inhibition or I1C50 value from a
representative experinent. Variabilityfor the

EBRHCOR PIASHR clps o Pisgna oSl P dtpa eV esriges, Plasma
12% | nhat 1ﬁréé\4=bft99ntd.a§ ﬁv@PWéughtaén&ﬁMy Wagghve 2
1.395 0.067 inactive . 024 i nact’i ve

EXAMPLE2 I n Vivo Assay for Ef fi cacy Mal e Zucker

1 om O eralning e Bt 2 an S GET ARRERY: HemlBfan Win an RXR
1Zgdst; fdrhaletdistab miey ¢6-7 Wields bRARSUAEREORAUYS, ME)@é’re treated

room_ Aninmals were given ad |ibitum access to food

(dailvfaad d deygevith \ﬁhsele 5% sebpigplldage wandRXR agomigt0.1 10

SR8 (B 4F5akS LN EAPhpkE drfitiRR A i soLT
Wﬁh&)ltadﬁ’l\ﬂid:@(r&i&dnmﬁl&/gkﬁjp() Peceife ﬂ’?f i’eeért @gwgéﬁﬁagbr 9ehicle by

d b |
Wﬂ&%%@%@%%ﬁm'@ﬁ@@vmghé rigedy weight igresorded
!
BB BlBPlo A8SnYehf G4 SLRY P! BGRtbdrhours after the final
vaise, naind aue wmghmisambbhesmetizécbwnh COYOs.(70h30N.aMice are then

I tified S|n e Trinder
Qe PR relablia Sihus Puntlird P uheBhioed poppigRYene tubes
| 815 1del. NPiaEhassBinglel Sy @R S8sayed 87 BRicose, insulin, triglycerides,

and free fatty acids. Livers are excised, weighed and frozen.

The SGLT inhibitors and RXR agonists have distinct mechanisms of
action. Improved glycemic control, measured as a decrease in plasma
glucose, plasma insulin, blasma free fatty acids, or plasma triglycerides, or a
combination thereof, can be observed at lower concentrations of an RXR
agonist when given in combination with an SGLT inhibitor. Therefore, a
leftward shift in the dose-response curve for effect of an RXR agonist on the
above parameters can become apparent. In addition, the weight gain
observed following treatment with RXR agonists is less pronounced when
given with the SGLT inhibitor, since SGLT inhibitors’ promotion of the urinary
excretion of glucose and loss of calories from the body is demonstrated by
reduction in weight or weight gain. Also, since SGLT inhibitors promote a mild
diuresis, the edema (and the edematous weight gain) commonly observed after
treatment with RXR agonists can be less pronounced or absent. A reduction in
the amount of an RXR agonist such as MX-6054 necessary to achieve efficacy
in turn improves the side-effect profile. The decreased side effects can include

such conditions as fatty liver, increased liver weight, body weight gain, heart
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Free Fatty Acids, Liver Wight, and Body Wi ght To
exam ne the effect of an SGT inhibitor in conbination

wWonrakom31RXR agoni st, femal e db/db mice (6-7 WeERESN4/024625
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_urinaryTexcretion

age/ Jackson Labs, ME) are treated daily for 11 days
with vehicle (0.5% nethylcellul ose), an RXR agoni st

( Qfelght &% e rfdTd k@it hg%@_lrtﬁ@hp h@Fét@hS/?Aértl(oHP@ AP$dglycemia,

agon|st pl us T inh
aﬁndﬁle@/ag:t@upoty s esyweonbivaties thesepbounds or vehicle
by oral gavage in a volume of 10 m/kg of body weight.
Body weight is recorded on day 1, prior to dosing, and
days 4, 8 and 11. Eighteen hours after the final dose,
m ce are wei ghed and anesthetized with C(VO 2 (70: 30).
Mce are then bled by retrBXAMRLEBH® sinus puncture
into 2 nL heparini zed pol ypropyl ene tubes on ice.
Pl asna sanpl es are then assayed for glucose, insulin,

t r Egfetcts ondsiasnNGldéese, HBAYCc, AdéMatodiit) Plasmadnsulin, Plasma
exci sed, wei ghed and frozen. 'Izhe SGL.T inhibitors and’

Rxﬂ'rtgjm@des H%l\aenta EremEattwmg{a; TFotal &halestesal, HDL, Plasma

ot e G S EVef VIR Hea R ERR CRAIEE S83 pody weight

acids, or plasm trlglycerldes or a conbi nation
thereof, can be observed at | ower concentrations of an
RXR agdnisx@nine theeffest ofrarc SbiTniahibiar vin cembina@mwith an RXR

i t

BB 6 TS FH B b SR AN H lydeh Uy sor 20 covs v
t hemateocb%%aﬁenmc@naloeen d@ﬁRXRea@cnﬂetr(ent mdkm mﬁlék; ISGLT
t he wei ain observed fol |l ow ng tre Wi t
agmﬁt?'ﬁqrg311§)%l regk): ¥ @RI Beaganiat bl Sé?rLTmmhrbltpﬁe Rsmn =8
i ¢

BRinR4Is Rfrou r@ﬁ@wé&&%é&?g@@cﬁ{@s@g@ﬂ@é gglogéll i&h&pe ina
t helupudgf 2 mlthgrufr‘midya/ﬂeighbyBodydweﬁgm"s reconeedbh day 1, prior to

i ght gain.. Also, since SGT. inhjbitors pronpte a |
b R iice % WeoR iRHRe cidtiame! Bk OMBR iy prior to the
gﬁhﬁl)dd%@'%ﬁﬁﬁdls %’é ¢4t o‘%ffrﬁ%htt r@ﬁé ‘Pi%[]F aftbf fhe | dose, rats are
agoni sts can be | ess pronoun absent . re
i wagmmanesﬁhehzedwm é?@@:dOstU@ @Gh %tmbem bled by retro-
NS ritat %rnbstp%nacf:uhr'eﬁr\(t% 4 HL' ﬁgﬁe}/rmlzed polypropylene tubes on ice. Rats

then receive a glucose challenge (2 g/kg p.o) and are placed in metabol)sm
cages for the urine collection (4 hours). Animals are then sacrificed and
epididymal fat pads, livers, and hearts are excised, weighed and frozen for
histological examination. Plasma samples are then assayed for glucose,
HbA1c, insulin, hematocrit, plasma drug levels, total cholesterol, HDL, free fatty
acids, and triglycerides. Urine volume and urinary glucose, protein, osmolarity,

electrolytes (Na, K, Cl), BUN and creatinine are measured.

The SGLT inhibitors and RXR agonists have distinct mechanisms of
action. Improved glycemic control, measured as a decrease in plasma
glucose, HbA1c, plasma insulin, or plasma triglycerides, or a combination
thereof, can be observed at lower concentrations of RXR agonists when given

in combination with an SGLT inhibitor. Therefore, a leftward shift in the dose-
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in turn inproves the side-effect profile. The
decreased side effects can i nclude such conditions as

wo adosp1d3i&er, increased |iver weight, body weiBET/USEN04024625
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heartwei ght gain, edema, cardi ac hypertrophy,

- hepat ohypertrophy, hypogl yceni a, and hepatotoxicity,

OFegPtinse@uipve firi gifect BERXGE a%cﬁﬁﬁ@%rﬁth‘é &drCharafibters can

pl asma d ucose, HbAIc, ocrit, Prasma Insulin,
Pbagmeﬁn@r%ferlnce@si itiopy, ﬂamwem gairmpbsemed delloving dleatment

U8 AR Bl R P N g s S8 oo

t bimcefS@LT intibiters Selomadtion &f therurinang eréreniah g@;lu@obb amd loss of
RXR agonl st, male ZDF rats (6 weeks of age/ are

t Falgriea frpm the bedy isedemoastiated byerdertiorn o \s%ght or welght gain.

B Sl YGETahnibR B RAE e e e B
i pteataus wBith$ gaimSoamomtly bge ) afte?rctmatmetnh @itheRXR agonists

PRRGeaFSROmpaPRaHor B30y ERgianLe 3@%9%5%%?émyd@yeducnon

1|n e P?f(Rté(% 'IHSLﬁcéH‘ﬂcFé@s%Qn %e\éﬁe\{ze@ﬁf. f}@gﬂbﬁcﬂ{ ih%He

of the st e day prior e~t1nal "dose,

aamoaint oA RXR agow_eltsomassglrytto a(ahme\moerﬁﬁcam_t gr turin empriovak the

( S0Buaff P a8 . TBelie Srect S Seble SbincidesRconditions as
PG IS, |h8|te%s<3dﬂ"o‘eh\ﬁ/§@h't rbdo%ﬂlv@i@hv Qéiﬂpﬁbsﬂ‘?vélgj{%g%iﬁrbdema

ice. Rats then receive a glucose™chall
pc@diambyrergophudpatehyperubphy, siypoglyesmiaranchkepatotaxicity, or

cgh%gémﬁ%tkita%g%@) Animal s are then sacrificed and

epl livers, and hearts are excised,

wei ghed and frozen for histol ogi cal exam nati on.

Pl asma_sanples are then assayed for glucose, HbAlc,

i nsul i Aherbeye sxanpleprar atsoFhay tf@tgm@,oralad@mmstratlon of an

C@@qulihﬂflﬂor i b r{a?i‘ca)nfvﬁﬁ‘f dn Qﬁhgébe QQQEHS %ﬁ{gﬁe é% %ﬁj—‘iXR

Urine volume an nar ucose,
ehmmiuiaibyirmog/élahe Kiatdd bf otB@NrrmTklexsr efadiabpétes nelittus including

d. The S d RXR agoni sts have
PEEPPaE AR (Itbd Cblevelimr vEAAgyy Beral Saministration
CoNam @GLT’fﬁﬂ‘%&fo‘?% BSmirfiRDhSARFohE P nAHEERXR modulators can
reduce body weight or body weight gain as well as liver weight or liver weight

gain, compared to administration of one or more RXR modulators alone.

Thus, for treating diabetes, particularly Type Il diabetes mellitus, or
Syndrome X, a compound of Formula (IV) in combination with. one or more
antidiabetic agents, such as an RXR agonist that increases insulin sensitivity,
may be employed comprising administering repeated oral doses of the
compound of Formula (IV) in the range of about 25 to 1000 mg once or twice
daily and repeated doses of the anti-diabetic agent or agents at jointly effective
dosages. The jointly effective dosage for antidiabetic agents disclosed herein
may be readily determined by those skilled in the art based on standard

dosage guideljines. In particular, such combined administration can be
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gl ucose, HbAlc, plasma insulin, or plasma
triglycerides, or a conbination thereof, can be

wobk®sivads at | ower concentrati ons of RXR agoni BCEUSIUe4024625
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given in conbination with an SGT inhibitor.
Therefore, a leftward shift in the doseresponse curve

f effe@iviectotacebnipibh 28@ndtRInsofdbdynReighp WodpalaigRE @R, AR weight,
become apparent. |n addition, the weight gain observed

f or skiwgriohtraain ieie sWhiectRXR agoni sts is [ess

pronounced when given wth the SGT inhibitor, since

SG.T inhibitors' pronotion of the urinary excretion of

gl ucosAdaitidnbihg : wktrl edrmpAsihgqa) dtmitistdiing %o a subject a jointly
denonstrated by reduction I n weight or \Aerlu? t gain,
AfHeCtive) aipaurifa givepse rerksaspiiemindikiton ard th)adsinistering to

ol SR o Bl HEcRUE MR ot Hudiell SRIFRILN agan RXR
pmodaiaioecarobe aisedd reditssbeanweyhd eradysiveighedaipy ofliver weight

reduction in the R agoni st -i nduced i ncrease in heart i
wafj ﬁtsu%)@qt@auew%rﬁﬁ%twrﬁ%mﬁthmb' aggypisyagon can be in

CAREBRRT brictnBRRRedihteHolR e BN EIIBYES thesired
i thelraputioeffeatondi tions as fatty liver, increased

liver weight, body weight gain, heart weight gain,
edema, cardi ac hypertrophy, hepatohypertrophy,

hypogl xs6na tetREd cHERRERIGOM) %Hhﬁmis%ringﬁg Veciﬁaﬁgltaﬂﬁjedmly

thereof. The above exanples can also
oefectiveramogntreftd glucese reatsartiominhiiitosrand(b) administering to

SR g B8 PR oE S ARG B 3 usea o

deartes| e dyeldighitl Sotp Weightrihin | e Asidt o6t IRRFREiGH dain of the
b A1C) levels. Particularly, the oral

adRiaridtaving diabstesa$ysdiome nhiosiasseciniedceibpioms on

g, ey BB PRI AR O AL ana
vitiegiuimigiaid jointyrpHeetilet amadnisnprotidig hie dsireiietherapeutie effect.

RXR nodul at ors al one. Thus, for treating di abetes,
particularly Type Il diabetes nellitus, or Syndrone X

o RO ek TR PO BRI oMby tose

i sidlfashindbe iarts and wilbeargiwithvtheyparticular compound used, the mode of
administration, the strength of the preparation and the advancement of the
disease condition. In addition, factors associated with the particular patient being
treated, including patient’s sex, age, weight, diet, time of administration and

concomitant diseases, will result in the need to adjust dosages.

While the foregoing specification teaches the principles of the present
invention, with examples provided for the purpose of illustration, it will be
understood that the practice of the invention encompasses all of the usual
variations, adaptations and/or modifications as come within the scope of the

following claims and their equivalents.
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may be enpl oyed conprising adm nistering repeated ora

doses of the conmpound of Fornmula (IV) in the range of
wW@bwan138 t o 1000 ng once or twice daily and rPREEESRM4/024625

doses of the anti-diabetic agent or agents at jointly

effective dosages. The jointly effective dosage for

ant i di pplticclamssd &: di scl osed herein may be readily

deternmined by those skilled in the art based on

st andard dosage gui del i nes. CLAIMS ti cul ar, such

conbi ned adm ni stration can beeffective to acconplish

reducti on of body wei ght, body weight gain, liver

wei ght, or liver weight gain in the subject.

Addi tionally, a method conprising (a) admnistering to

a subj e anount of a glucose
> reagsjog Onﬁ?]éq?}#;ﬁgfjb%pﬁp ael%1I<JIV(b) agm ni sterlgn; to the

subject a jointly effective amount of an antidi abetic

agent such as an RXR nodul ator can be used to reduce

body wei ght, body wei ght gain, or liver weight of the

subj ect in need thereof, erein the conbi ned

adm ni stration can be in anysegrdex and the conbi ned

jointly effective anounts prcV|deN@he desi r ed

therapeutic effect. Al so, a jret hodyconprising (a)

adm nistering to a subjec Rai M1y effective anount

of a glucose reabsorptior]|inhibijtor; and (b)

adm nistering to the subcht a jjointly effective

amount of an anti di abet e p-ean be used to contro
body wei ght, body weight garyf, |liver weight, or |iver
wei ght gain of the subject hpving di abetes, Syndrone
X, or associ ated synptons oryconplications, wherein
t he conbi ned admi ni stration can be in any order and
the conbined jointly effective anounts providing the

10 desired therapeutic effect. i mal dosages to be
adm ni stered may be readily determ ned by those
s%hg}%g in the art, and will vary with the particul ar
conpound used, the node of adm nistration, the

strength of th r rati and vanc

S BEI Ghatietf s Tl aah Nk cac 1 Sl RAE S0ERY ol préSent, or
Whdth ére%b@@htl cul ar patient being treated, including
patient's sex, age, weight, dlet time of

15 adninistration and
two of V, M, and W are H and the third is

PO ..:II]”IH

.:lll////O H

OH

R1is H, or C 14 alkyl; or, where the dashed line between NR' and X is present,
20 R4 is absent;

Xis N, C=0, CH, or C-Q-Z;
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conconi tant diseases, will result in the need to
adj ust dosages. Wiile the foregoing specification

wo e@slhes1g he principles of the present inventiPOT/UBRDH024625
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exanpl es provided for the purpose of illustration, it
will be understood that the practice of the invention
enconpasses all of the usual variations, adaptations
and/or modifications as come within the scope of the

f of IsdWiGrd @1 GiQre, where Xeis N, eGEeDvar ehts. What is cl ai med
'Sfls%ﬁl\WﬁeﬂexpéEﬁﬁp%und of formula I'V: w (1V)
{

wherern' "ORE OFf 'ashed | i nes between NRi and X or
betvveen X and Y is present, or both are absent; two of

Ware Hand the thirdis OHRL is H or Ci
Qal @H 2howheiga el Phe: dashed |ine between NRL and X
is present, R is absent; Xis N, CO CH or CGQZY
is NQZ or C—QZ where Xis N, C=O, or CH Y is CH,
vvlﬁbFeH)Chsa(‘DjIQaZQ@aH(ox{{@ﬂanyN\here n=1o0r 2, P=H,
C1-7 acyl, or G - alkoxycarbonyl; Zis substltut ed
or unsubstltut ed, and is sel ected fromC 3.7

cyc |lso§tjl5‘§ff'tute8 Qﬁ%%ubétltﬁtecp g is @Eg&%ﬁ%qefjo@g(} g%&&%b@ﬁlka% phenyl,

having 1 or het er oat ons 'i ndepende
Na iaoreﬁwdnenbaretd betgroaryl Baving 11dl-Arheteesatdnfsinddpendently

bi a heteroblc clyl, erejn sald

r sk rafOt O eif ¥ mSebi aah 1 aaherord Bisgattnest, and a

l ﬂmﬁ&@{‘ﬁﬂldfycﬁm WRERGh EaRIMUBEd RetétBFicyelyadbetween 1 and 4
rmaceut i cal

P hgteroatoms independently selected from N, O, and S; or a pharmaceutically

acceptable salt, thereof.
2. A compound of claim 1, wherein R4 is H or absent.

3. A compound of claim 1, wherein Z is independently substituted with
between 1 and 3 substituents independently selected from C 1;4 alkoxy,
phenoxy, C 1.4 alkyl, C 3.6 cycloalkyl, halo, hydroxy, cyano, amino, C 1.4
alkylthio, C 1.4 alkylsulfonyl, C 1.4 alkylsulfinyl, C 1.4 aminoalkyl, mono an;ﬂ di C 1.
4 alkylamino, phenyl, C14 alkylaminosulfonyl (SO,NHR), amino(C 1.4
alkylsulfonyl) (NHSOzR), di C 1.4 alkylaminosulfinyl (SONHRR), C 1.4
alkylamido (NHCOR), C 1.4 alkylcarbamido (CONHR), 5-6 membered
heterocyclyl containing between 1 and 3 heteroatoms independently selected
from N, S, and O; and wherein the substituent(s) on Z can be further
independently substituted with between 1 and 3 substitutents independently
selected from C 14 alkoxy, C 1.4 alkyl, halo, hydroxy, cyano, amino, mono or di

C 1.4 alkyl amino and C 1.4 alkylthio.

4, A compound of claim 1, wherein Z is 4-substituted phenyl, 3,4~
disubstituted phenyl, benzhydryl, substituted or unsubstituted thiophenyl, biary!

H

benzofuranyl, hydrobenzofuranyl, dihydrobenzofuranyl, 4-substituted pyridyl, ,
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acceptable salt, thereof. 2. A conmpound of claim 1,
wherein R is Hor absent. 3. A conpound of claiml,

wob@sei231¥ i s i ndependently substituted with bRCTHES2004/024625
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and 3 substituents independently selected fromC 1-4

al koxy, phenoxy, Ci _4 alkyl, C 3.6 cycloal kyl, halo,
hydhn hAd, i t Ho2y -
et e R, berietliophinth Midepy nipfn anq 23
noiiydegrbedrold,4] dioxaral kyl ami no, phenyl, Cl-4

al kyl am nosul fonyl (S2NHR), am no(C 1.4

al kyl sul fonyl) (NHSQ2R), di C 4 al kyl am nosul fi nyl

( BONHRR) gorfrpdurid ¥ Elairh 30 whdHGRR) is instibatitiéd oF Bapdtf@ed with
(CONHR), 5-6 nenbered heterocyclyl containing between

1batween handrdahstiuenis dpdenensenily selested from methoxysethoxy,

r Do, oA BN Ly o B R ween 1 and 3
substitutents independently selected fromC 1-4

al koxy, C 1.4 al k%/l , . hal o, hydroxy, cyano, am no, nono
oB- di ~ & compaung of daind. wherein Z & bipkgmyild-63-pyridy)phenyl, 4-(2-

c Ch i r g 1S A= .1 Wt

pﬁen@i M':??&I %?‘éﬂ“@ﬁ%ﬁ e b Eﬂé’r‘%‘r (ﬁggﬁ@ﬁbgb% ’?Aﬂpr opyljphenyl,
s (Featathortyggheny udibydbienad fesa -5y ptredivily drobiearyiuran-6-yl.
benzof uranyl, hydrobenzofuranyl, dihydrobenzofuranyl,
4-substituted pyridyl, ,benzo[b]thienyl, chronmanyl,

bgnzot i ch\{rlnd of AR wheKRRIRIY 1, and 2, 3-

di hydr o-benzo[ 1 , 4] di oxan. cohpound of claim 3,
wherein Z is unsubstituted or substituted with between

1zand bstituents. i pdependent| lected f
Bt hosdh, CURROMA SF0din J; SRRIGR B STet ny1 eyl

propyl, butyl and isopropyl. 6. A conpound of claim1,
wherein Z is bidpheny_l , 4-(3-pyridyl)phenyl, 4-(2-

t Bi enyA)gstepguind af ¢laim By wagesin Rqyis H phabsgent.

(4-et hyl)phenyl, (4-propyl)phenyl, (4-nethoxy)phenyl,
di hydr obenzof uran-5-yl, or di hydrobenzofuran-6-yl. 7.

A100npAIBEMPbunt @f Balmvh eviedreinRZ id BipHen$l, 4A43G8yFRNPRenyl, 4-(2-
of claim1, wherein nis 1.
thienyl)phenyl, 4-(1H-pyrazol-1-yl)-phenyl, (4-ethyl)phenyl, (4-propyl)phenyl),

(4-methoxy)phenyl, dihydrobenzofuran-5-yl, or dihydrobenzofuran-6-yl; and Z is
unsubstituted or substituted with between 1 and 2 substituents independently
selected from methoxy, ethoxy, fluoro, chloro, methyl, ethyl, propyl, butyl and
isopropyl.

11. A compound of claim 10, wherein nis 1.

12. A compound of claim 10, wherein R is H.

13. A compound of claim 1, wherein M and V are H.

14. A compound of claim 1, wherein M and W are H.

15. A compound of claim 1, wherein X is CH and Y is C-Q-Z.
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9. . A conpound of claim8, wherein R is H or absent.
10. A conmpound of claim1l, wherein Z is biphenyl,

wd2q03/omans dyl ) phenyl , 4-(2- thienyl)phenyl, 4-pdT/US2004/024625
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H pyrazol - 1-yl ) - phenyl, (4-ethyl)phenyl,
(4- propyl ) phenyl), (4-nmethoxy)phenyl,
di hydr obenzof uran-5-yl, or dihydrobenzofuran-6-yl; and

2163, b BB R O B I T, = 2

et hoxy, fluoro, chloro met hyl, ethyl, propyl, butyl
agd i sqpr opyl A conpound of cl aim 10, wher einn
i 471 MOW@%@Uﬁla'fﬁﬂ%Mﬁeﬁ@lmﬁ gtk peaRSenti andin 1.3,
A conpound of claiml1, wherein Mand V are H 14. A
compound of claiml1, vvher ein M and Ware H 15 A

cq ound of cl ai %I erejn Xis
82" KeSTapiui B Ao elsciaoromieaex: $44-Ettylaonzy-5-(5-
and Y is CH 17. A conpound of claim 15, wherein R is

HDsgluabgyanpswdird HAndote; 538-DAsIacopyrandsyif- 3€(l46mmhbxybenzyl) 1H-
sel ected from exanpl es: 3-(4-Ethyl benzyl)-5-( b-

DIrQJdI’&(HI ucopmgiay”:a;s %Q[gfgmmﬁtho nggweahy'_]1lalndole and 3-

i LRSIk e ooy ) et -

b- D- gl ucopyranosyl )-1 Hindole. 19. A corrpound of
claim1l1, selected from2 (4- Et hyl benzyl ) -4-(

2185, (S SRTH of slaitn T SPRReEL o 2:¢4-iibenzyl)-4-(8-D-
bg%b%?%?%%ggﬁghg%el 3@{2@'%;{9@ benzgfuran-es-yq ethyl]-5-(B-D-

thntoppranﬁs{ﬂ% B-imgiblee 152(B-D-Blucopyranosyl)-3- (5 -methyl-2-thienyl)-1H-
ranosy I - 3K benzi m dazol e; 3-(4-

|
Etr}ﬂ‘}’l uc% hyimnzbf )é- - chiyyqa@yfggywl) 3H-benzimidazole; 3-(4-

Eﬂg}t lﬁ@frfz&@n W—’Z_)leﬁt‘,gafrghogyl?r‘?% alhydro benzoimidazol-2-one and 3-

ym&\y{ conpound
o§ claim1, ﬁﬁ%&ﬂt %lg@btr)%}%ﬂg%IZBgz%rfz&ﬁ%qlé\_ 5- ETD

b- Dgl ucopyranosyl)- 1 Hindol e; 2-(4-Ethylbenzyl)-4-(

2 oA RE Ao TaseBCRelom. o ittt 5-(p-0-
Hluedpy@inodylf-4HENRY P 0@V E tyfbenzyl)-4-(B- -D-glucopyranosyl)-1Htindole;
5-(B-D-Glucopyranosyl)-3-(5-methyl-2-thienyl)-1H-indole; 3-(4-Ethylbenzy!)-4-

(B-D-glucopyranosyl)-3H-benzimidazole and 3-(4-Ethylbenzyl)-4-(B-D-

glucopyranosyl)-3H-benzotriazole.

21. A pharmaceutical composition, comprising a compound of claim 1, 5, 6,
11,12, 13, 14, 15, 16, 17, 18, 19 or 20.

22. A pharmaceutical composition of claim 21, comprising a compound of

claim 14 and a pharmaceutically acceptable carrier.
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(b-D- gl ucopyranosyl ) - 3H benzi m dazol e and
3-(4-Et hyl benzyl)-4-( b-Dgl ucopyranosyl) -

wakbosonaes ri azol e. 21. A pharnmaceuti cal conposPCT/UR2004/024625
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conprising a conmpound of claiml1, 5, 6, 11, 12, 13,
14, 15, 16, 17, 18, 19 or 20. 22. A pharnmaceuti cal
c@Bpos At inetharf for ltr@iating LialsnePir & infeimeha 0SEIe wisthel cognprising

14 and a pharmaceutical ® acceptable carrier.?2

| F ]
ASRBYSEriNGrio s BRI a5 eidreaimenkanraiiectivaipount of a
TBhERAaCATRE ShpofiBh M tlaftizg 10 a mmml in need of

treatnent an e ve anount™ of a pharnmaceuti cal
conmposition of claim?2l1. 24. A nmethod of claim 23,

rein sajd diabetes _is type || diabetes. 25. A
B hod A BEUTOSh P SRT 230 Wty sasinRois o el dintietes.
nmet hod conprising adm nistering to a manmmal in need of
treatment an effective anount of a pharnmaceuti cal

c8hposAtmethast foc lavenlserdfh gldcose od niamnnial esdid Mgethod
[ ired glucose tolerance in a mammual, said nmethod .
SR PRI tipSipeie I AgTaTBmal iufiRed of freaenigan effective
t BERIUNE B a Phafibesutics céﬁ‘g}éﬁhioﬁfof%ﬁﬁgﬁ%ﬁacem i cal

7. A 0

conposition of claim21. met or treating or
i nhi biting inpaired glucose tol erance in a mamal ,

sakd t Isi.ng.adm nistering to a mammal in )
128 oR HehePRiegRgPedie dhhadicfiits T & Mammal, said
phtined: evinipfisingCadmipRtérigitah nsdihial ilnedd of AeBRhERGN
for reducing the body nass index, body weight, or
peifedive-/808BI0 3 Rhaimaceuligahedmpesitian wé clado 21.
conprising admnistering to a mammal i n need of
treatnment an effective anount of a pharnaceuti cal

cfiposAtmethodffoctreating@ dr inhibitify MpAies glucebaidierhce in a
wher ei n saih:gmgedeti on .of body mass index is a nethod

f ganrpahsp €9MBFising aglpaipigtgring tocd Aaremehin meed of

PR o YRR SRR AUNESEE A MRATE Bl 21
claim1l1 or a nmetabolite thereof.
28. A method for reducing the body mass index, body weight, or percentage
body fat in a mammal, said method comprising administering to a mammal in
need of treatment an effective amount of a pharmaceutical composition of

claim 21.

29. A method of claim 28, wherein said reduction of body mass index is a

method for treating obesity or an overweight condition.

30. A method for inhibiting the sodium glucose transporter in a cell, by

exposing said cell to a compound of claim 1 or a metabolite thereof.

31. - A method for treating diabetes or Syndrome X, or associated symptoms

or complications thereof in a subject, comprising
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31. A nethod for treating diabetes or Syndronme X, or
associ ated synptons or conplications thereof in a

W@ adpseea318 conpri singa) administering to said seOJ/E81004024625
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jointly effective anmount of a gl ucose reabsorption
inhibitor of fornmula (1V); and b) adm nistering to

said SHZJ Sfrhindste@hdtd Yaiafdubfddt \éﬂo%ﬂ?lé"ﬁﬂe,cﬂ\?e AnRRFPBEa glucose
antidi abetic agent, said co-adm'nistration being in
any or derregahgonptien dahibitercef foonulal Vifandct i ve amount s

et od P eI RN S A, & 6Bl siekiivs GmatbE pt a second
agent is #itiddRtiegyEntt . 33. The nethod of claim 31,

wherei n the di abetes or Syndrone X, or associ ated
synptons or conplications thereof is selected from

I . . . . S [ t . . .
neur SIS bEbR Ay R 4 oo BB IPE WBitigeg inty effective
ovararaousigtoviding thgprssiretdshempeutic efata, stroke,

heart disease, irritable bowel disorder, inflammtion,

and cataracts. 34. The nmethod of claim 31 wherein the

drabet ' Wi r :
comor i ey eRERr el 1 e RonT B B gaent s an
3RXRvagoerish t he di abetes or Syndrone X, ~or associ ated

synptons or conplications thereof is NNDDM 36. The
nmet hod of claim 31, wherein the diabetes or Syndrone

Xg30r j \| | isaLi j
(537, TREIFONG AL o SR AT SIS L5
c 8agrdiatedsymptomssarercnnglicatiossitibreabisessiecied diom IDM, NIDDM,

‘ ' t qf hird t i,di abet i . 38 .
The PR Y dherho Bty e SPab i, ESiara A et rodgieross.
ageltyst SRIreftSMdFAE hRFrtdridfeH, ii&?heh:ﬂg) stréy! g’}?%‘” disease,

anal o?ues; (cc) insulin secretion nodul ators,
irritable bowel disorder, inflammation, and cataracts.

34.  The method of claim 31 wherein the diabetes or Syndrome X, or

associated symptoms or complication thereof is IDDM.

35.  The method of claim 31, wherein the diabetes or Syndrome X, or

associated symptoms or complications thereof is NIDDM.

36.  The method of claim 31, wherein the diabetes or Syndrome X, or

associated symptoms or complications thereof is IGT or IFG.

37.  The method of claim 31, further comprising administering to said subject

a jointly effective amount of a third antidiabetic agent.

38.  The method of claim 37, wherein the third antidiabetic agent is selected
from

(aa) insulins,
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(dd) insulin secretagogues. 39. The nethod of claim
31, wherein the glucose reabsorption inhibitor is an

wW@a0F/0123m8 bi tor. 40. The nethod of claim31, wWhET/E82004/024625
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the gl ucose reabsorption inhibitor is an SGT1
inhibitor. 41. The nmethod of claim 31, wherein the

gl ucosgH)eANAR MdI8Fuedihi bitor is an SGE.T2 inhibitor.
42. The nethod of clTaim 31, wherein the glucose

r eabs o(qsy) ingulinraeickitioormodulatersnpiadind of Formul a (1V)

or an i.cal,. i soner, enantioner, diastereoner,
racena?cgé)d?sqlg'c%qﬁr%taﬁlo%%?'e t hereof, ester, prodrug

form or a pharnaceutically acceptable salt thereof.
43. The nmethod of claim 31, wherein the jointly
ePPect The ragtbadtof slaiamn Saiereiihei glueogesreabsarptiomunhibior is an

t 44. The nethod of claim 31, wherein the
| Skl tnor

j Ol ‘ctive anmount of an SGLT inhibitor is an

anmount sufficient to reduce the plasnma gl ucose

excursion follow ng a nmeal. 45. A nethod for o

i A8 bi Fhﬁgﬂ@@@d@iélm1 vheseineieqrlusysaiie@psosptiogrinhibitor is an

aggg_q#i,laihﬁﬁ)i ynpt oms or conplications thereof in a
subject, salrd nethod conprising (a) adm nistering to

said subject a jointly effective anount of a gl ucose
reabsorption, inhibitor_of forpula (1V); and (b), . .. .
o ni iﬁ%m%@o Sfeiaia I pyhereinthpalvedse ebserrtipa inhibitor is an
agelint phikopecond anti di abetic agent, said
co-a r%lnlf“sbﬁkpati on being in any order and the conbi ned
jointly effective anounts providing the desired

ef

prophylactic, effect. 46 The nethod of claimd4y, . . .

AP o) TS EnGH R T P e laoss wllbfrhtion inhibitor is a

Ned¥abund of Formula (IV) or an optical isomer, enantiomer, diastereomer,
racemate or racemic mixture thereof, ester, prodrug form, or a

pharmaceutically acceptable salt thereof.

43. The method of claim 31, wherein the jointly effective amount of an SGLT
inhibitor is from about 10 to 1000 mg.

44. The method of claim 31, wherein the jointly effective amount of an SGLT
inhibitor is an amount sufficient to reduce the plasma glucose excursion

following a meal.

45. A method for inhibiting the onset of diabetes or Syndrome X, or
associated symptoms or complications thereof in a subject, said method

comprising

(a) administering to said subject a jointly effective amount of a glucose
reabsorption inhibitor of formula (IV); and
(b) administering to said subject a jointly effective amount of a second

antidiabetic agent,
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47. A pharnmaceutical conposition conprising a glucose
reabsorption inhibitor of formula (1V), a second

waniosadiabet i c agent, and a pharnmaceutical |y acRepusish€024625
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carrier. 48. The pharmaceutical conposition of claim

45, 46, or 47, wherein the glucose reabsorption

inhibitor is an SGT inhibitor. 49. The pharnmaceuti cal
conmposition of claim45, wherein the glucose

r eabsaid goragiminighiaion dreing ineanys@deT andiheicoorhingd joiftheeffective

phar ical..conposition of claimd45 wherein the

gl uc%@ésﬁ{éa@}?lqun@‘ﬁ e fapRy e et ohi'bi for

51. A process for fornulating a pharnaceutica

conposi tion, conprising formul ati ng together a gl ucose

r 48bs orlheireathoahafisilaiay 45.aveersingaidrarsef isfsompraetiabetic state to
a harmaceutically acceptable carrier. 52. A

process for making a pharmaceutical conposition

conprising m xing one or nore glucose reabsorption
inhibitors in conbination with a second antidi abetic

adént AoPharmaceubierlGMRESIieN compasipgalticose reahsarplion

a; [ ] ed fr I : .
oo MR TAIRS <eR apMapBiogtbnt, e Permaceutically
abbeemiablectaygers, pol ycystic ovari an syndrone, :
hypertensi on, ischem a, stroke, heart disease,

irritable bowel disorder, inflammtion, and

capara . : ke b g1 h '
o? Bé p?@gi a grtr@gggtgénbg?:to Frg{losiltnMHa&s%%lﬁgg f%Qg.Q%:' g@grgfg] the
c ghutiose veabssopiion sihilgjtaras anBGLT dhebitorg t o sai d
subject a jointly effective anmount of a gl ucose
reabsorption inhibitor of fornmula (1V); and (b)

adpl ni TherpHaembeesfil cdMPRRontof G4 45, WwhéRs theglucose
amount of ‘an second di abetic agent, said

c eeahmerption inhibiten isven SGLTH mhbiterder and t he conbi ned
jointly effective anmounts providing the desired

i nhibiting effect.

50.  The pharmaceutical composition of claim 45, wherein the glucose

reabsorption inhibitor is an SGLT2 inhibitor.

51. A process for formulating a pharmaceutical composition, compris/ing
formulating together a glucose reabsorption inhibitor, a second antidiabetic

agent, and a pharmaceutically acceptable carrier.

52. A process for making a pharmaceutical composition comprising mixing
one or more glucose reabsorption inhibitors in combination with a second
antidiabetic agent for the preparation of a medicament for treating a condition
selected from IDDM, NIDDM, IGT, IFG, obesity, nephropathy, neuropathy,
retinopathy, atherosclerosis, polycystic ovarian syndrome, hypertension,
ischemia, stroke, heart disease, irritable bowel disorder, inflammation, and

cataracts.
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54. The net hod of claim53 wherein said condition is
IGT or |FG 55. The nethod of claim53 wherein said

WO pdvsloi23ishg of the progression of a predi abet i BCT/US2004/024625

condition is prevention of the progression of the
predi abetic condition to a diabetic condition. 56. The

5y, hOQA fethbAifen |ﬁﬁbb|ﬂf4§eth§'pﬁo§r‘&sﬂinu&ﬁ%$ ré&%ﬁ%éﬁddﬁ%n in a

inhibitor is a conpound formul a optionally
Irbjey to Acdiabetimeenditjan, @omprmmg:ll ol prot ecting groups,

or an optical isomer, enantioner, diastereoner,

racemate or racemc m'xture, ester, prodrug form or a

pharamashhinistaling fre4atsablct adbintly Refee®e amount of a glucose
reabsorption inhibitor of formula (IV); and
(b) administering to said subject a jointly effective amount of an second
diabetic agent,

said co-administration being in any order and the combined jointly effective
amounts providing the desired inhibiting effect.

54. The method of claim 53 wherein said condition is IGT or IFG.

55.  The method of claim 53 wherein said inhibiting of the progression of a
prediabetic condition is prevention of the progression of the prediabetic

condition to a diabetic condition.

56. The method of claim 53, wherein the glucose reabsorption inhibitor is a
compound of formula (IV), optionally having one or more hydroxyl or diol
protecting groups, or an optical isomer, enantiomer, diastereomer, racemate or
racemic mixture, ester, prodrug form, or a pharmaceutically acceptable salt
thereof.
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